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ANY DESIRED SERVICE 


PUSH. .. its connected! 


SINGLE, SIMPLE, MOTION 


If it’s got to connect 
... connect with 


WIGGINS Wiggins 


Manufacturers of 
WIG-O-FLEX Coupling A 
INST-O-MATIC Coupling E. B. WIGGINS OIL TOOL COMPANY, INC. 
CONNECT-O-MATIC Coupling 3424 East Olympic Boulevard, Los Angeles 23, California 





Axelson in action 


landing the hot ones 


Two “hot” performers by Douglas . . . landing 


gear by Axelson. 

The DC-3/C-47, the plane that won't wear out, 
has been overworked and overloaded for more 
than 20 years ... for 150 scheduled airlines in 70 
countries ... through two wars, in every theater 
of operation, in every major campaign and inva- 
sion. And over half of the 12,000 DC-3s built 
by Douglas have been equipped with Axelson- 
produced shock struts. 

Today, Axelson landing gears continue to prove 
themselves on Douglas “hot ones” like the F4D, 
the carrier-based high-altitude interceptor and 
world’s record-holder for the 3-kilometer and 
100-kilometer courses. From a standing start, 
the bat-winged jet leaps to 10,000 feet in less 


than a minute. Mission accomplished, it touches 
down on Axelson-produced landing gear. 
Douglas Aircraft Company is only one of the 
many aircraft manufacturers who turn to Axel 
son for the expert solution of tough component 
and sub-assembly problems. Call on our engi 
neering staff for the planning and successful 
completion of your aircraft programs. 


Ath Azelson Manufacturing Company 
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2 4 Division of U. S. Industries, Inc. 


6160 South Boyle Avenue, Los Angeles 58, California 
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\ World's Fastest Navy Fighter 


Proudly wears 
controls 


Nine Sargent quality units have been selected 
to provide Chance Vought’s F8U-1 Crusader with 
instantaneous, positive, feathertouch response 
These units, Sargent fabricated to Vought 
specifications, provide a system for control for the 

safe, positive, efficient operation of this great fighter. 
The experience of more than 36 years of 
design and manufacture of precision equipment 
systems has given Sargent Engineering Corporation 
the “know-how” to aid in solving the essential and 
advance problems of force control. Leading airframe 
and missile manufacturers are using hundreds of 
different Sargent hydraulic, mechanical, pneumatic, 
electrical and electronic force control units on the 
nation’s military planes, commercial planes and missiles. 
Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 
specifications for the Sargent proposal of your 
force control problems. 
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AVIATION CALENDAR 





Oct. 8-10—Third jointly sponsored ‘annual 
Lubrication Conference of American So 
ciety of Mechanical Engineers-American 
Socicty of Lubrication Engineers, Chal 
fonte-Haddon Hall, Atlantic Citv, N. J 

Oct. 8-12—National Fall Meeting, Americar 
Welding Society, running concurrently, 
with National Metals Exposition, Hotel 
Cleveland, Cleveland, Ohio 

Oct. 9-11—Second Joint Moilitary-Industry 
Symposium on Packaging and Materials 
Handling, sponsored by USAF in coopera 
tion with other services and Dept. of 
Commerce. Departmental and Dept. of 
Commerce auditoriums, Washington, 
D. € 

Oct. 10-12—Society of Automotive Engi 
neers, National Transportation Meeting 
Hotel New Yorker, N. Y 

Oct. 10-12-16—National Advisory Commit 
tee for Aeronautics’ triennial inspection of 
Langley Aeronautical Laboratory 

Oct. 11-12—Seventh Annual Noise Abate 
ment Symposium, Hotel Sherman, Chi 
cago, Ill 

Oct. 15-16—National USAF Conservation 
Conference, Westward Ho Hotel, Phoc 
nix, Ariz 

Oct. 15-19—Second Annual Worldwide 
Conference of USAF fiving safety off- 
ers, conducted by USAF Flight Safety 
Research, Keesler AFB, Biloxi, Miss 

Oct. 15-Nov. 21—Short course for aerial ap 
plicators, Ohio State University, in co 
operation with Ohio Aviation Board, 
Ohio State University School of Aviation, 
Columbus, Ohio 

Oct. 16-Nov. 2—Tenth Air Transportation 
Institute, American University, Washing 
ton, D GC 

Oct. 17-19—Annual Indiana Aviation Con 
ference, sponsored by Indiana Aviation 
Trades Assn. and Indiana Airport Off 
ials Assn., Turkey Run State Park, Mar 
hall, Ind 

Oct 23-25—National Business Aircraft 
Assn. Ninth Annual Meeting and Forum 
MeAllister-Columbus Hotels, Miami, Fla 

Oct. 25-26—Aircraft Electrical Society An 
nual Equipment Display, Pan Pacific Au 
ditorium, Los Angeles, Calif 
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BOURNS now offers an 
expanded line of 


.7 stock models of 
sub-miniature potentiometers 
to serve many special needs 
at no extra cost! 

A 


Original 120 TRIMPOT 


First there’s the 120 Wirewound TRIMPOT, with features common to all 
other BOURNS TRIMPOTS. It's a 25-turn potentiometer, easily adjusted, 
and weighing only 0.1 oz. Rectangular in shape, it fits readily into mini- 
ature electronic circuits. You can mount it individually, or stack it compactly 
with standard screws. Mountings are interchangeable with those on all 
other TRIMPOTS. 


The self-locking shaft holds stable settings under extreme environmental 
conditions. All parts are corrosion resistant. Every unit is inspected 100% 
for guaranteed specifications. Resistances: 10 to 20,000 ohms, with resolu- 
tions as low as 0.2%. 


Now, to give designers greater latitude, BOURNS has developed and is 
manufacturing the following standard models—variations of the Model 120. 


120 TRIMPOT 130 TRIMPOT 132 TRIMR 

— Carbon —Solder Lug — Variable Resistor 
Infinite resolution is pro- For wirin Genet to the High resistances — up to 
vided by the carbon ele- instrument, using solder- 50,000 ohms in a wire 
ment. Resistances are ing iron or dip soidering wound rheostat. 
higher, ranging from techniques. Usable range 
20°00 ohms to 1 megohm. of 98%. 


209 TWINPOT 160 TRIMPOT 230 TRIMPOT 
— Dual Potentiometer — High Temperature — Humid ity-proof 
! { ! 
Tndegentiemec'ss‘cort | Bttertetume!Siescattn | font mit k Savintapect 
trolled simuttencousty t by fications for humidity. 
one adjustment. 








Write for literature on the BOURNS TRIMPOT line 


QURNS LABORATORIES 


General Offices: 6135 Magnolia Ave., Riverside, Calif. 
Plants: Riverside, California—Ames, lowa 





Dow high temperature magnesium alloys 
have excellent fabrication characteristics 


Lightweight structural metals with high WELDABILITY: 95 to 100% weld effi- to THE DOW CHEMICAL ComPANy, Magnesium 
Midland 


strength, stiffness and elasticity at elevated ciency at elevated temperatures. Sales Department MA 3626, 
temperatures! A new group of Dow mag- Michigan. 

nesium alloys offers a great combination FORMABILITY: Single deep draws can 

of these properties without the fabricating be easily accomplished. 


lifficulties normally experienced with other 


high temperature materials, MACHINABILITY: Best machining char- 
" acteristics of any structural metal. 


Specially developed for use in airframes, 
One of the new alloys is magnesium- 


thorium composition HK31A. It is now 
ivailable in rolled form from stock. Cast- 


missile and engine structures, the new 
illoys are already making weight reductions 
possible for several manufacturers. These 


ngs and shee ull aug s are als 
loys show advantages at temperatures up ings and sheet in mill quantities are also 


to 700°F. Limited test data on properties readily available. A companion alloy for 


ip to 800°F. are available for some of them. extruded shapes and forgings will soon be 


in production. EASILY FORMED. These HK3I1A 
FABRICATION: Fabrication characteristics = fy more information about the new high 


are equal to those of standard magne- temperature magnesium alloys. 


rocesses for standard magnesiun 


parts 


vere drawn using production dies 


p ’ alloy 
contact The parts ret sined a } iwher percentage 


ind 


f 


sium alloys. your nearest Dow Sales Office or write original properties than standard alloys, 


pre} 


you can depend on DOW M {GNESIUM 











ADF 


OF COLLINS AIRBORNE 
ELECTRONICS SYSTEM 


RANGE 1000-1800 KC 
Rotate 100°s knob until first two digits 
appear in 1000 and 100 ke dials. Next 
te 10°’s knob for third digit and 
its knob for fourth digit. 


RANGE 100-999 KC 

Rotate 100’s knob until 1000 ke dial 
is blank and first digit desired appears 
on 100 ke dial. Next rotate 10’s knob 
for second digit and units knob for 
third digit. 


RANGE 90-99 KC 

Rotate 100’s knob counter clockwise 
to mask 100 ke and 10 ke dials. The 
latter mask is marked with the “9.” 
Next rotate units knob until fre- 
quency appears on units dial. When 
units dial is rotated above nine, a plus 
sign appears in window, when rotated 
below zero, a minus sign. 
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Simplified tuning for fast, precision frequency control is 

one of the improvements of Collins new Automatic 

Direction Finder system. “Searching for station” 
Receiver Weight: 15.9 pounds is an obsolete operation when using the easy-to-read 

counter-type dial of the control unit shown approximately 
Total Tubes: 11 actual size. Other distinguishing characteristics are 
Receiver Space: ATR reduction in weight and space, low-power 

demand and improved reliability. 


Write for the new ADF brochure 


Antenna: Ferrite loop, 6 pounds 


CREATIVE LEADER IN AVIATION ELECTRONICS 





Another Tribute to the U.S. Air Force 
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NEW CERTIFIED 


GLOBAL SURVIVAL KIT 


OF KOCH FIBERGLAS IS ESPECIALLY DESIGNED 
FOR HIGH-ALTITUDE, HIGH-SPEED ESCAPE 


Self-contained oxygen and pressure 
are automatic upon ejection. Ejected 
pilots’ chances of survival following 
engine or structural aircraft failure 
have been dramatically increased by a 
new one-unit kit. It is the first to supply 
both oxygen and pressure, and is de. 
signed for use everywhere in the world 
It was developed by H. Koch & Sons 
for the Aero-Medical Laboratory at 
Wright-Patterson Air Force Base, Ohio. 


The 22-inch-long kit, made of preci- 
sion-molded Koch Fiberglas, fits into 
the bucket of the seat 


Two seconds after ejection, the seat 
breaks away automatically, the kit re- 
maining strapped to pilot, and a 20- 
minute, 70 cubic inch oxygen supply in 
the kit takes over. When the pilot 
reaches an altitude where he can breathe 
without supplementary oxygen, he pulls 
the “disconnect” lever, and the oxygen 
mechanism breaks away as the kit drops 
twelve feet below him. The kit opens, 
and a life raft inflates automatically 
Then the kit drops twenty-five feet be- 
low the pilot, thus landing before him, 
and relieving the ‘chute of the weight 
of the kit. The pilot is provided with 
a ready-inflated raft the moment he 


strikes the water. He can pull in the 


kit and be on the raft in ten seconds 


Other equipment vacuum-packed in the 
Koch Fiberglas Global Survival Kit is a 
radio, radar and sun reflector, rifle, fish- 
ing gear, water purifier, sleeping bag, 
food, basic first-aid supplies, and other 
‘survival items." These were especially 
selected after exhaustive tests by a ‘Hu. 
man Factors Group of the U.S. Air 


Force 


The radar reflector, molded into the 
Koch Fiberglas lid, is the first to be in- 
cluded in survival equipment, and was 
created by Koch's Design and Develop- 
ment Department 


Very soon all Air Force jet aircraft will 
carry this Global Survival Kit as re- 
quired equipment 


Koch's contribution to life-saving sur- 
vival equipment results'from an intense 
interest in all aeronautical problems, 
plus pioneer experience in Fiberglas 
fabrication. The Koch Fiberglas radome 
to house all-weather aeronautical radar 
is one of many precision-molded prod- 
ucts Koch has developed to serve Amer- 
ican aviation. Whatever the needs of 
aviation if Fiberglas can make it 
better, Koch will make it! Write for our 
tenth anniversary Manual of Fiberglas 
Fabrication 


KOCH FIBERGLAS 


(PRON NCE 


Dept. AW-E, Corte Madera, California 





Cc-130 
HERCULES 


PARADROPS HEAVIEST 
LOAD EVER DROPPED 
FROM AN AIRPLANE 


A 27,000-pound load—the heavi- 
est single load ever extracted by 
parachute from an airplane—was 
paradropped from the U.S. Air 
Force’s new medium troop-and- 
cargo carrier, C-130 HERCULES, 
during recent aerial delivery tests 


Soon to enter active service with 
the 18th Air Force of the Tactical 
Air Command, the C-130 HER- 
CULES made its record-breaking 
drop with a 27,000-pound load of 
iron—from an altitude of 2,000 
feet. During the same series of 
tests, this new “strongman” of the 
USAF also established new 
all-time records for multiple- 
equipment drops from any type 
aircraft. Sample combination 
drop: 19,000-pound road grader 
and 7,500-pound 40-mm-gun 
mount. Heaviest multiple drop: 
18 containers totaling 29,000 
pounds. 


Capable of flying cargo and men 
farther, faster and at lower cost 
than any other present-day trans- 
port, the C-130 HERCULES is now 
being manufactured in quantity 
at USAF Plant No. 6, Marietta, 
Georgia. 


Challenging opportunities in air- 
craft and nuclear work are avail- 
able for outstanding scientists 
and engineers. Inquiries invited. 


LOCKHEED 


AIRCRAFT CORPORATION 


Georgia Division, Marietta * 


Look to Lockheed for Leadership 





Close-Tolerance Superior Tubing Helps 
Make Accurate Heat Detectives 


Thermocouple sheath made from Superior tubing is compressed by 
swaging (shown above). This crushes the ceramic inside the tube, 
forming a tight, solid insulator that holds the thermocouple wires 
firmly in place. Swaging also reduces the tubing to final correct size 


Marlin Mfg. Co., of Cleveland, came 
to Superior for help on a production 
headache with a new wrinkle. Wanted 
was tubing to sheathe thermocouples 
. tubing in non-standard sizes and 
somewhat bigger than the finished OD 
of the thermocouples. Manufacture 
included swaging the tubing down to 
final size. 
The headache was in trying to get 
tubing of precisely the right size so 
that the required swaging would not be 
so great as to break the thermocouple 
wires inside, or change their thermal 
properties; nor so little as to fail to 
pack the ceramic properly and prevent 
it from shaking out. The tubing had 
to be free of any ID contamination 
which would tend to carbonize in- 
side the sheath, shorting out the 
thermocouple. 


oye 


The big name in small tubing 


All analyses .O1f 





Superior’s wide range of analyses and 
sizes of tubing, produced to standard 
tolerances or better, provided the 
answer. Marlin ordered tubing in four 
stainless analyses (AISI types 304, 
310, 321 and 347) and in Inconel. 
Sizes ranged from .015 to % inch. All 
Marlin’s specifications are being met 
from Superior’s standard line, without 
charge s for production extras 


Superior offers as standard tubing 
what many mills classify as special. 
So no matter what your small tubing 
requirements, specify Superior. Why 
not send today for literature of inter- 
est to your particular field. For general 
information, ask for Bulletin No. 40, 
Superior Tube Company, 2040 
Germantown Ave., Norristown, Pa. 


NORRISTOWN, PA. 


n. to % in. OD—certa 


walls up to 





Some Marlin products using Superior tubing: 
1) pressure rake; (2) Marlox thermocouple 
wire; (3) pitot static probe; (4 thermocouple 
rake ready for wire; (5) instrumented turbine 
blade; (6) shielded pressure probe; (7) claw probe 
for sensing direction of flow of gases or liquids. 


CLVOP” 1770 € 


2% in. OD 





West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif. » RAymond 3-133] 
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From inspection of raw forging 
through many complex and precise 
operations to final protective 
packaging, every operation in- 
volved in the production of a 
typical Foote Bros. precision 
gear is performed completely 
within our plants by our people. 
Production is completely inte- 
grated and precisely controlled at 
every step .. . to give you quality 
and prompt delivery. Foote Bros. 
also has complete facilities and ~ 
experience for design, process, 
manufacture and testing of items 
or assemblies to your specifica- 
tions or to your complete design. 


FODTE“BROS 


Calter Power Traetuscion Through Cdllee Lnars 











This trademark 
stands for the finest 
industrial gearing made! 








New Viekers Airborne Electrical Power Package 


~«e Saves Weight 
and Space 


Utilizes the Hydraulic 
System for More Efficient 
Production of AC Power 


This new isolated electrical power 
package provides closely regulated AC 
power with minimum weight and en- 
velope while drawing its power from 
a hydraulic system. In new designs 
or when adding electronic equipment 
to aircraft designs in which the elec- 
trical system is already loaded to ca- 
pacity, this versatile package provides 
the needed AC power from flow avail- 
able in the hydraulic system. This 
generally is permissible without sys- 
tem change as the full flow is seldom 
demanded except for a few seconds 
under rare circumstances. Even in such 
cases, full flow can be guaranteed 
to these hydraulic functions through 
the use of a simple priority valve 
which starves the AC power package 
momentarily. 


Less Weight and More Efficient 

Important weight savings are 
achieved through the use of this pack- 
ige instead of an inverter which may 
ilso require an increase in the AC 
generator and line capacities. In one 
instance, the 10.5 lb 1 kva package 
replaced a 38 Ib inverter for co-pilot 
instrumentation. An additional advan- 
tage is that the package has 62% 
overall efficiency while that of the 
inverter was 35-40%. 

Extreme altitude operation is no prob- 
lem as the Vickers isolated electrical 
power package contains no brushes or 
other altitude-sensitive components. 


Features of AC Generator 


The permanent magnet type AC 
generator has excellent life and reli- 
ability. It requires no bulky voltage 
regulator . . . is inherently smaller and 
lighter than conventional generators 
due to the elimination of the exciter 
and slip rings. It also has higher over- 
all efficiency resulting from elimination 
of all excitation losses. Additional 
advantages are that the permanent 
magnet is unaffected by momentary 
short circuit, or separation of field and 
armature without keeper, or by tem- 
perature cycling. It is also not sus- 
ceptible to aging or shock. This unit 
is 120/208 volt, three phase, wye con- 
nected with 400 cps at 8000 rpm. It 
is capable of continuous duty under 
environments of 0-55,000 feet altitude 
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1 KVA ALTER 








TOTAL WEIGHT. .....10.5 LB 
OVERALL LENGTH... 9742 IN. 








and ambient temperatures from —65 
F to 250 F. 


Hydraulic Motor Drive 

The generator is directly driven by 
a Vickers Constant Speed Hydraulic 
Motor having fixed stroke and an 
integral flow control valve that main- 
tains an 8000 rpm speed setting within 
+2'6°) regardless of the load (as long 
as valve inlet pressure is greater than 
load requirement). For the unit shown 
above, maximum operating pressure 
is 3000 psi while rated output of 1 kva 
requires operating pressure of 2200 
psi. Special configurations will main- 
tain 400 cps frequency within +0.1% 
regardless of load. This motor has a 
very high horsepower-weight ratio and 
its overall efficiency exceeds 92°,. It 
is a time-proved design capable of 
many hundreds of hours of continuous 
service without attention. 


Many Uses and Sizes 


The applications for this isolated 
power source are numerous. For multi- 
engine aircraft, its use for co-pilot 
instruments provides dual reliability. 
This package has been used to supply 
controlled frequency AC power in 
emergencies when the only source of 
power in the airplane is a ram air 
turbine driven pump. The efficiency 
of this arrangement minimizes the size 
and weight of the ram air turbine 
necessary to provide emergency hy- 
draulic and electric power. 


Now available in the sizes listed 
below, larger packages can also be 
supplied from existing components. 
Vickers is prepared to develop the 
package best suited to a specific need. 
For further information, get in touch 
with your nearest Vickers Aircraft 
Application Engineer. 








Vickers Airborne Electrical | 
Power Packages 


0.5 
1.0 
1.5 








VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1462 © Detroit 32, Michigan 

Aircraft Application Engineering ond Service Offices: EI 

Segundo, California, 2160 E. imperial Highway « Detroit 32 

Michigan, 1400 Oakman Blvd. (Service Only) « Arlington, 

Texas, P. 0. Box 213 « Washington 5, D.C., 624-7 Wyatt Bidg 

Additional Service facilities at: Miami Springs, Florida, 

641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY” 1149 
CABLE: Videt 

OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd. 
Great West Road, Brentford, Middx., England 
Engineers and Builders of 

Oil Hydraulic Equipment Since 1921 











HOW FRUEHAUF TRAILER COMPANY, 
Detroit, Michigan, mounts Tim- 
ken bearings on a typical trailer 
wheel hub to take many, loads, 
reduce friction, assure depend- 
able performance. 


en. ‘- RYE ga bese 


35,000-pound airport rolls on 


TIMKEN’ bearings 


O make possible launching jet 

fighters and missiles without run- 
ways, Fruehauf built the new “Zero- 
Length” semitrailer for Martin, Balti- 
more. And to be sure the wheels and 
axles could take the 35,000-Ib. trailer 
load plus the weight of the plane or 
missile, Fruehauf engineers specified 
Timken® tapered roller bearings for 
the wheel mountings. 

Timken bearings take both radial 
and thrust loads in any combination. 
Their tapered construction does it. 
And full line contact between their 
rollers and races gives Timken bear- 
ings extra load-carrying capacity. The 
trailer wheels roll easily on Timken 
bearings. Need no special devices to 


take the heavy thrust loads of turning. 

Wear and maintenance are cut, 
longer bearing life assured because 
Timken bearings practically elimi- 
nate friction. They’re geometrically 
designed to have true rolling motion 
and manufactured with microscopic 
accuracy to conform to their design. 
Closures are more effective because 
Timken bearings hold wheels, hubs 
and axles concentric. Dirt can’t get 
in, lubricant can’t get out. And Timken 
bearings shrug off the shock encount- 
ered pulling the trailer over rugged 
terrain because their rollers and races 
are case-carburized to give them a 
hard, wear-resistant surface over a 
tough, shock-resistant core. The fine 





WE MAKE OUR OWN STEEL 


The special grade alloy steel which 
gives Timken bearings their strength 
and resistance to wear is made in 


our own steei mills. 


Only Timken tapered roller bearings é es 


have these advantages: 1. advanced 
design; 2. precision manufacture; 
3. rigid quality control; 4. Timken 


fine alloy steels. 








NOT JUST A BALL NOT JUST A ROLLER 


THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 


AND THRUST 


alloy steel used in Timken bearings 
is made in our own mill. We're 
America’s only bearing manufacturer 
that takes this extra step to insure 
bearing quality. 

No other bearing gives you all the 
advantages that Timken bearings 
give you. Specify them for the 
machines you design, buy or build. 
Always look for the No. 1 sign of 
value on every bearing —the trade- 
mark “Timken”. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ‘“TIMROSCO” 


This symbol on a product means 
its bearings are the best. 


TAPERED ROLLER BEARINGS 


LOADS OR ANY COMBINATION 








When Aircraft Engines 
Need Protection Most... 


Take-off — the time when throttles are firewalled — when engine heat’s near 


hottest. That’s when aircraft oil must prove its dependability. An engine's 
performance is only as reliable as the oil that lubricates it. Today, 45% of the 
oil used by major scheduled airlines in the U. S. is supplied by Sinclair. 


There is no better proof of dependability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y. 
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THE BOEING B-52 STRATOFORTRESS, America’s first jet inter- all with a tolerance of +25°F, these Fenwal Fire and Over-Heat 
continental bomber, uses Fenwal Fire and Over-Heat Detectors, Detectors function the instant surrounding air temperature 
located in its eight engine pods. Set at 450°F, 675°F and 750°F, reaches the alarm point no lag, no false alarms. 


FENWAL FIRE AND OVER-HEAT DETECTORS 
PROTECT EVERY TYPE OF AIRCRAFT 


Fenwal Fire and Over-Heat Detectors are 
used in every type and size of plane, in every 
location where fire or excessive heat must be 
constantly guarded against and instantly indi- 
cated. These locations include main engine 
areas, auxiliary sections, cargo compartments, 
cabin heaters and inside wing areas. 

Fenwal’s unit system offers the advantage 
that electrical isolation of an individual Detec- 
tor does not affect the functioning of the re- 
maining units. Any Detector may be quickly 
removed and replaced without disturbing or re- 
moving the whole fire detection installation. 

Fenwal Fire and Over-Heat Detectors are 
made for single-wire and double-wire loop cir- 
cuits. A loop circuit enables each Detector to 
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act independently in the event of accidental 
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breakage in the elec tric al r onduct or. One push- THE NORTH AMERICAN F-100C SUPER SABRE, first jet fighter to estab- 
button checks continuity of wiring in either lish a world record for supersonic speed, depends on Fenwal Fire and Over- 
type of circuit. Heat Detectors for positive protection. Installed around the engine and 
fuselage, these units give warning before dangerous over-heating occurs. 
Fenwal Thermocouples are also used for temperature indication in the 


F-100C’s J-57 jet engine. 


Controls Temperature . . . Precisely 


THE SHELL IS THE TEMPERATURE-SENSITIVE 
ELEMENT in al] Fenwal Fire and Over-Heat Detec- 
tors, giving positive, unfailingly accurate response. 
Compact and easily installed, these units are avail- 
able in a wide range of designs, covering different 
temperature ranges and complying with all applica- 
ble military and government specifications. For com- 
plete facts write to Fenwol Incorporated,’ Aviation 
Products Division, 1210 Pleasant Street, Ashland, Mass. 




















als himotve Saute the NBAA 


Dallas Airmotive is pleased to salute the 
National Business Aircraft Association on the 
occasion of its Ninth Annual Forum to be held 
in Miami October 23-25. As the engine overhaul agency 
for many members of the NBAA, Dallas Airmotive 
is proud to be a member of this progressive 
and outstanding organization, 


Home of Reliable —— 


DALLAS = 
6114 FOREST PARK ROAD ELmhu 3771 DALLAS, TEXAS 
New York Office: Washington Office 
1219 Marine Terminal Building Woodward Building 
La Guardia Station — Flushing 71, N. Y. 733 15th Street, N.W. — Washington, D.( 





When the heat's on... 


Do your specifications call for operations in 
extreme temperatures with precision accuracy 
and unfailing dependability in gear control 
systems, actuators, accessory drives or mini- 
aturized rotary electrical equipment? If so, 
Western Gear designing, manufacturing and 


Address General Offices P. O. Box 182, Lynwood,Calif 





research skills can quickly step in to solve your 
most difficult problems with on-time deliver- 
ies. Forty years of aircraft industry experience 
assures satisfaction. Consult us now! 


“The difference is reliability” + Since 1888 
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Passenger Service Pays Off 


COVER: New float plane version of Helio Courier business aircraft exhibits 
its short takeoff and steep climb characteristics. With Edo model 249-2870 
floats it takes off at full gross weight of 3,000 Ib. in zero wind from smooth 
water in less than 350 ft., lands in the same distance. Rate of climb is 1,130 
fpm. Courier seaplane cruises at 140 mph. at 8,000 ft. altitude on 69% power 
of its 260-hp. Lycoming. U.S. Army bas become interested in the Courier’s 
STOL performance and awarded University of Wichita a $43,000 contract to 


evaluate the plane (p. 27). 
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New canopy seal protects F-104 
from high altitude blowouts 


|S art on revolutionary knife-sharp 
wings, the Lockheed F-104 Star- 
fighter is the fastest operational combat 
plane in the air today. Although actual 
top speed has not been disclosed, 
its speed in climb is reported to be 
equal to its speed in level flight. 

To protect the pilots as they blast 
through the upper atmosphere, all 
Starfighter production models are 
equipped with new B. F. Goodrich 
inflatable canopy seals. 

The new seal has a high-lift, quick- 
action diaphragm of rubber-neoprene, 
reinforced with nylon fabric. Its pre- 
cision molded, ribbed striker bead 
confines cockpit pressurization inside 
the canopy when the seal is inflated. 
Upon releasing inflation pressure, the 


20 


diaphragm has the inherent ability to 
snap into relaxed position without 
vacuum assistance. This simplification 
eliminates parts to save more weight. 

Over-all weight is further reduced 
because the seal’s rubber channel base 
has a compact cross section designed 
for close tolerances. 

Old type extruded seals stretch when 
inflated, like a toy balloon—with the 
possibility of blowouts at extremely 
high altitudes. B. F. Goodrich seals 
inflate to maximum height without 
stretching—like a paper bag. This means 
longer service lite and uniform seal- 
ing pressure at all points. That’s why 
B. F. Goodrich seals are already being 
used on more than two dozen makes 
and models of jet fighters and bombers. 


Why not turn your sealing problems 
over to B. F. Goodrich engineers? They 
are ready to give you expert help on 
canopies, doors, bomb bays, capsules, 
compartments and other specialized 
seal applications. 


B. F. GOODRICH AVIATION PRODUCTS 
A Division of The B. F. Goodrich Co., Akron, Ohio 


B.EGood rich] 


Tires, wheels, brakes « De-icers « 
Inflatable seals « Fuel cells « Avtrim « 
Heated Rubber « Pressure Sealing 
Zippers « Rivnuts « Plastilock adhe- 
sives * Hose and rubber accessories 





EDITORIAL 





Passenger Service Pays Off 


We have never been slow to criticize the airlines for 
their deficiencies when they persist in an irritating man 
ner of failing to keep passengers properly informed o1 
the inevitable flight delays caused by weather or technical 
troubles. Nor are we loathe to cite an outstanding job of 
handling passengers in this vexing type of situation. We 
are detailing this particular incident because we experi 
enced it personally, and it illustrates the other side of the 
story we have told on how some airlines let their passen 
gers stew in ignorance and discomfort under similar cit 
cumstances 

Pan American World Airways Flight 115 

“ae 


dent—was about 30 minutes out of Paris on Sept. 2 


The Presi 


bound for Keflavik when two sparkplugs in a Pratt & 
Whitney Wasp Major engine on the Boeing Strato 
cruiser short-circuited, causing a scored valve. This trou 
ble was quickly picked up by the Sperry engine analyzer. 
‘The number one engine was shut down and the propeller 
smoothly feathered. 

\lmost immediately, a stewardess spoke over the pub 
lic address system informing passengers of the feathering, 
giving an estimated time of arrival back in Paris and 
promising to keep us informed on further developments. 
[his is a promise often made by airlines but not so often 
kept, However, before we were in the landing pattern 
for Orly, the stewardess was back on the microphone with 
another situation report. Ihere was a spare Stratocruiset 
at Frankfurt whose crew was being alerted to bring it into 
Paris. However, it would be at least three to four hours 
before it could reach Orly. In the meantime, it was evi 
dent that at least a three-or-four hour job of maintenance 


would be necessary on the number one engine. Pan 
American would get us out on one Stratocruiser or the 
other, whichever was ready first. Meanwhile, the machin 
ery was in motion to organize dinner for the passengers 
at Orly. 


Evening in Montmatre 


On landing, a trio of passenger service representatives 
were ready to usher us back through French imnrigration 
and into the dining room. During dinner we got word 
that the delay would stretch to seven hours; we were 
definitely going out on the spare plane from Frankfurt, 
and an evening in Montmartre was being organized to 
while away the time. Cable blanks were distributed for 
messages to alert anybody who had planned to meet the 
scheduled 8:15 a.m. arrival at Idlewild. 

\fter a good dinner, during which the PanAm service 
representatives bustled around taking care of all the 


passengers’ individual problems caused by the delay, we 
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all piled into a bus and drove through a Paris by now 


Not until we began wind 


almost deserted and asleep 
ing up the Butte Montmartre was there much sign of 
life. On the hill, the neon signs of the tourist traps 
blinked and the great white bulk of Sacre Coeur loomed 
out of a blue velvet night. You could take your choice. 
Inside were lights, wine and song. Outside was thc 
magic of a Parisian night with the sleeping, sparkling city 
influences it was 

\ PanAm repre 
sentative accompanied us and provided hourly bulletins 


on the situation at Orly After a few hours, the mood 


spreading out below Under thesc 


hard for anvbody to stay disgruntled 


of disappointment and frustration over the aborted flight 
melted, and the passengers sat down to write a postcard 
to Juan ‘Trippe, president of PanAm, telling him what 
a fine time we were having at his expense. Everybody 
signed it and PanAm even rustled up a stamp for us to 


mail it. 


Dividends for Future 


Finally word came from Orly that all was ready. We 
rolled down off the Butte, piled in the Frankfurt plane, 
took off for Keflavik again and made a routine flight to 
New York, arriving seven hours and thirty-five minutes 
late. In customs, Pan American had a squad of service 
representatives making airline connections for all pas 
sengers who required them. We had been scheduled 
to be PanAm’s 58,58Ist transatlantic crossing. When we 
arrived, we were actually the 58,586th, but nobody 
seemed to mind the delay, and everybody had a kind 
word to say about the manner in which PanAm treated 
us. We didn’t hear anybody mutter “next time I'll take 
a boat.” 

Just to put the incident in its proper perspective, 
PanAm had 95% 


service during September 


on-time arrivals for its transatlantic 
During the 24-hour period 
of our flight, the airline completed 24 flights on various 
segments of the Atlantic route, of which 17 were exactly 
on time; four arrived within 10 minutes of schedule; two 
within 30 minutes, and one was two and one-half hours 
late. We know that PanAm’s passenger service was not 
always this smooth and that its present efficiency is the 
result of a long hard eftort. But we recommend it 
strongly as a policy that pays off handsomely. Delivering 
a Stratocruiser load of satisfied passengers despite a seven 
hour and 35 minute delay is a real art and a sound invest 
ment for future trafic. It may cost a little more money, 
and it certainly takes more effort to handle passengers 
with this type of courtesy and consideration but it 1s 


bound to pay dividends in the future. —Robert Hotz 
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FABRICATING A TITANIUM SECTION AT CHANCE VOUGHT AIRCRAFT, 


how MAVEN UIE saves weight—boosts performance 


in the CRUSADER... 


Chance Vought’s sleek Navy fighter, the 
F8U-1 Crusader, combines a powerful 
engine and a trim, lightweight airframe 
in which titanium is used extensively. 


Engine and aerodynamic heating of 
supersonic aircraft, like the Crusader, 

demand high-strength titanium alloy sheet. 

It was REM-CRU which developed many of 

» the successful alloys now in use, and estab- 
*\ lished the manufacturing techniques 
a which led to tonnage production. 





: You can depend on REM-CRU for 
fw all standard mill products . . . in a wide 

variety of sizes, shapes and grades, 
including high-strength, weldable alloys. 


FINAL INSPECTION OF TITANIUM TAIL CONE FOR THE F8U-1. 
To keep abreast of the latest developments on this 
vital metal, write to Dept. A-10 for the Rem-Cru 
ae Review—a free periodical presenting the latest 


technical data on titanium alloys. 


TITAN FU IM soren-cru titanium, Inc, MIDLAND, PENNSYLVANIA 


Sales Offices: 3338 South Malt Avenue, Los Angeles 22, California © 4501 W. Cortland Street, Chicago 39, Illinois © 405 Lexington Avenue, New York 17, N. Y. 
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WHO'S WHERE 








In the Front Office 


Gen. K. B. Wolfe (USAF. ret as 
istant to the board chairman, Garrett 
orp., Los Angeles, Calif Gen. Wolf 
vas president of Oecrlikon Tool & Arm 
Corporation of America until his resigna 
tion August 15 

George S. Jones and Alfred W. Klein 
baum of Wertheim & Co., directors, Gul 
n Industries, In Metuchen, N. J 
Ostrom Enders, president and director 
f Hartford National Bank & Trust Co 
ind Rodney Dunl 
; r« | ri 


ap, vice president-general 
lanag f y 


ton’s South Bend, Ind 
lorrington Company 
Mr. End 
OSC] Kly, and Mr. D 
, Russell Clarke, retired 
Richard W. Simmons of Blunt, Ellis & 
S ns, a director, Cook Elect: ( 
( I] 


( 


Clifford W. Brown, president, Nat 
R n ind Coating Lo A ; \l i 


Purvin, pr 
go, Ill. Hupp Aviati 
ir In is a tbsidiar 


( 


J. N. Katenhausen, vi pr 

ind David M. Simmons, 

rations administrator, Lock] 
inal, Burbank, Calif 


C. H. “Duke” Butle, vi 


S 
Calif 

John H. Cassady (USN 
t v1 pr sident, Flight Safet | 
dation, In New York, N. Y., and h 
serve on the board of governors and ex 
tive committee Also: Maj. Gen. James 
McCormack, Jr. (USAF, ret ippointed 
to the board of governors and executi 


quoia Meta 


Castes 
Adm. 


Honors and Elections 


Richard T. Whitcomb, acronautical r 
rch scientist of the NACA Langlev Aero 
] I ory vho developed — the 
oncept for supersonic aircraft 
National Advisory Committ 
highest award, the Distir 
Medal Mir. Whitcomb 
I on to receive the award since 
is established last vear 
Welco E. Gasich, chief of preliminary 
gn, Northrop Aircraft, In has been 
lled as chairman of the Los Angeles 
; . ‘ the In Piteat ‘ th 
S ' 
Warren Lee Pierson, board 
Trans World Airline 
t Commander Cr 


! Federal | 


\TT¢ Tile 

id n the United Stat 

Federal Repub! 

Morehead Patterson, president of 
can Machine and Foundry ¢ ompani 
York, has been elected chairman 
Nuclear Standards Board of the Ameri 
Standards Assn 
Continued on Pp 
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INDUSTRY OBSERVER 


> Douglas Aircraft’s Long Be ich Division is conducting design studies fo 

an aircraft that would reach eds within the Mach 4-to-5 range where skin 

temperatures would normalh 1,500F. One possibil under considera 
: 


tion is the use of porous skin oolant that could redu kin temperature 


to between 500 and 1.000] 


> North American Aviation’s X-15 high-altitude research plane has a design 
speed between Mach 6 and Mach 7. 


> Sidewinder air-to-air m le being manufactured for 
has a long, cvlindrical configuration with four triat 
behind a blunt nose. Fin cluster rear of missile 


rectangular surfaces 


> Navy's Triton missile developed by Johns Hopkins University’s Applied 
Physics Laboratory has a design speed just under Mach 2.5. Diameter is 
slightly less than 5 ft. Length is about 45 ft.; weight between 19,000 and 
20,000 Ib. 


Stretch press with 600 
n existence, 1s being 
B Sheridan ( 


0 into operation earh . I ugla ng Beach, ¢ 


> Helicopter flight simulator connected with electronic analog computer 
will be built by the Servo Electronics Section of Bell Aircraft Corp.'s Heli- 
copter Division to evaluate cockpit display designs. Pilot will receive ground 
point reference from cockpit-mounted television screen. Computer will re- 
ceive control impulses induced by the pilot, compute the dislocation such 
manipulation would cause in an actual helicopter in relation to ground 
coordinates and correct the picture on the television screen accordingly. 


kheed F-104A Starfighter is undergoing climat 
Eglin AFB, Fla 
> Harvey Aluminum Co., Torrance, Calif., is studving design of relatively- 
low-cost target and test missile with a speed of approximately Mach 1.5. 
Design concept anticipates extensive use of extrusions to reduce cost and 
speed production. Two versions—one with a solid propellant, the other with 
liquid—are under consideration. 


> Light fighters proposed by Spain’s Hispano-Aviacion S$. A. and Constru 

mes Acronauticas S. A. have been officially designated the XC-6 and XC-7 
respectively. The area-ruled XC- lelta-\ rcraft designed by D 
Willi E. Messerschmitt, has the fact des f HA-300 (AW Juh 
16, p. 23). XC-7, als delta wing, has the rv designation of CH-101 
> Douglas has started service deliveries of its A4D Skvhawk, smallest and 
lightest U. S. jet combat plane. First of the aircraft, which recently completed 
its fleet introduction program well ahead of schedule, was delivered to the 
Marine Corps Air Station at El Toro, Calif. 


© Vertol Aircraft Corp. has cre f 20 men working 
Armv H-21 helicopter voll 1.. under $58.9 
to Vertol for “‘t1 raining UTpPOs Army 1 url 
provide still more maintenance fot uircraft 

> Lightweight gun designed by Armalite Division of Fairchild has been 
tested by Army’s 101st Airborne Division at Ft. Campbell, Ky. Top-echclon 
officers were favorably impressed. 


P First batch of CF-105 all-weather fighters produced 

Canada will be equipped with Pratt & Whitnev J75 engines 
P&W J57. It is planned to convert to the Orenda Iroqu 
probably around middle 1958. The Iroquois is expected t 


onsiderably higher than 20,000 Ib. in its later development 




















The C-123 can’t land on a postage stamp... 


but almost any clearing is its landing field 


On almost any clearing—almost any field — 
you can safely land the Fairchild C-123 
assault transport. 

Actual short-field tests have demonstrated that 
the rugged C-123 is able to take off and land 
from deeply eroded, sandy fields; that it can 
work from unprepared clearings under down- 
wind conditions; that it is capable of mass 


landings into ungraded “combat zones” 

at 8-second intervals. And literally thousands 
of flights have proven that the C-123 requires 
no more than 700 ft. for takeoffs and landings. 
During these strenuous tests, no C-123 was 
lost, none was damaged. 

What better proof of the C-123’s near- 
universal assault and logistics capability? 


ae 
FAIRCHILD 


AIRCRAFT DIVISION © HAGERSTOWN 10, MARYLAND 
A Division of Fairchild Engine and r 


fir e¢ 


..- WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 

















International Relations 
Airline 


vited to Washington in mid-November to discuss interna- 
tional relations problems in civil aviation. ‘The 
view the meeting as a needed opportunity to take a fresh 
look at the Bermuda bilateral principles and other air- 
Phe Bermuda approach fo international 
relations 
ind the carriers feel that while they are happy 
overall application of the Bermuda principles, 
there are some details that could stand overhauling 

U. S. relations with foreign carricrs have been under 
1 storm 


ind government representatives have been in 


urlines 


carner problems 


lirline e has dominated the scene tor 
10 vears. 


with the 


TIOMIIIC 


for over a year. American carriers raised 
ver the rights granted Lufthansa German Air- 
nths ago, and since Dutch 
r dissatisfaction over their failure to expand 


KLM AW Oct. 1, 


heavy fire 
rf protest 
lines 18 mi then the have 
CXpre sed itt 
perating rights for in this country 
p. 25). 

In turn, American had their 
with India, France and other countries, primarily over 
flight frequencies and fitth-freedom right 


} g 
Now 


mect 


carricrs have troubles 


government and industry representatives will 
month to discuss U. S. relations with other 
their Aircraft 


will be represented at the conference, and their overseas 


next 


nations and urlines manufacturers also 


markct prospects will be discussed. 


Latin Conference 
Lockheed 


craft 


Aircraft Corp. may 
Assn.’s Latin American 
ence at Miami in mid-November despite an carlict 
ittend (AW Sept. 3, p. 30) The 
reconsidering its stand in view of U. § 
program. However, Douglas 
Aircraft Co., which also rejected the initial invitation, 
still plans to stay Douglas feels that its Latin- 
American sales program is adequate. 


participate in the Air- 
Industrics Aviation Contfer- 
decision not to 
compan\ 


government support of the 


way 


Electronics’ Unification 


A new Department 
strengthens the position of the 
Resources Agency and formalizes 
“program manager” in one of the three services primarils 
responsible for maintaining an adequate production base 
for a particular electronic component 

The Electronic Production Resources Agency 
up during the Korean war to compile data on the clec- 
tronics industry, with emphasis upon expanding produc 
tion capacity without duplication. The new plan is 
designed to bring more unification into the electronics 


program of the three services and to eliminate fuzzy 
opinion, 


(4240.1) 
Production 
of having a 


instruction 
Electronic 


practice 


Defense 


was sct 


reas and differences of 


New Tool Program 


The Defense Department is seeking a 
uniform program for efficient, economical replacement 
of government-owned, in-use machine tools 

Che have until late Novembet 
\ssistant Secretary of Defense for Supply and Logistics 
with sound, detailed replacement programs that will allow 
him to conduct studies leading to an overall program. 

Problem is that only a few of the 21 separate agencies 
ind bureaus concerned with machine tool use now have 


streainlined, 


to provide 


SCTVICCS 


Washington Roundup 





sound programs. New Defense Directi $215.2) orders 
that agencies that do not have them must get them; that 
Fiscal 1958 budget estimates provide funds for replace 
ment of tools, specifically labeled as such; that funds so 
carmarked be ipproval 
and that estimates for replacement range between 


hee 
cost of machine tools listed in the 


used for nothing clse without 
2 and 


% ot the 


cquisition 
actense inventory 

The directive 
probably will not change existing programs, such as the 
one the Air Force has had in effect for approximately on 


year, if the Defense Department considers them sound. 


] 


] 
docs not end to reserve tools an 


Defense Opposes Rail Boost 
rhe 


of six ¢ 
ger fares by 45 i 
stantial business to the 

In a presentation to the Interstate (¢ 
mission, Col. Rav J. Cox, chief of the Ar 

lrafic Divi that the rai 
not only greatly mercase the military ser 
tation bill uuld also lead to the retirement of pas 
senger cars and leave an inadequate rail lift potential to 
CMCTECTIC' In 1955, the Defense Department 

million on first-class rail travel 
rail trafhe to other 
of such service,”’ Cox stated 


Defense Department is contesting the proposal 
istern railroads to increase their first-class passen 
boost that would likely divert sub 
lirlines 
mmer Com 
sscnger 
ion, pl tested would 
transpor 


but we 


mect an 
spent over $37 

Che diversion of first-clas 
will result in the curtailment 
“It is inconceivable to the military departments that the 


proposed rail rate 


mod ‘ 


whic h ili 


rare by 


ertain cases exceed the 


commercial ait more than 50 will not divert 
trafhe to other 

Cox noted that 
the rate inc 


the effect 


New Flight Check for Airways 


Ihe Civil Aer 


navigation 


modes of transportation.’ 
though only six 


joint fares and “spread 


lines are requesting 


reases, these will alter 


throughout the nation 


mautics Administration has idopted a 
svstem which, tied-in with 
hecking 


120 


hecking 

omputer, permits flight 
instead of the 
The new system 
north-south 
By fiving the grid lines and 


new. all 
mn electronic airborne 
of the 


required under the 


wrwavys CVCT\ U0 davs days 


present method 


divides the entire country by east-west and 


grid lines 100 miles apart 
on tape through the airborne com 
puters, check planes can cover a series of 
flight Previously, they had 
iround an individual station The 
Center at Oklahoma City will 


inaccuracies detected by the 


recording signals 
facilities on 
been forced to 
CAA Acro- 


the 
computer, 


a single 
orbit 
nautical 
tape for any 


in ily ZA 


$100 Billion Investment 
had 


invested in the military 
wiation industry by the end of last vear and 
$150 billion investment by 1960 Secretary 
¢ Sinclair Weeks reported last week. Weeks, 
imnual meeting of the National Associa 
tion of State Aviation Officials, estimated that U.S 
airlines have than $2 billion worth of 
turboprop and turbojet transports on order and said that 
into 


Ihe U.S $100 billion 
and civil 
will 
of Commer 


speaking at the 


have 1 


more piston, 


when jet order go service im 
1959, they 


family 


ti insports now on 


will be “only the first members of a whole 


new of aircraft.” 


—Washington staff 
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Army Strengthens Its Aviation Program 


Primary role goes to expanding TRADCOM; direct 
contracts to cut out USAF, Navy middlemen. 


By Claude Witze 


Washington—U. S$. Army last week 
reorganized and strengthened its man- 
agement of aviation research and devel- 
opment projects. 

These new policies, which constitute 

a major effort to more fully divorce 
Army aircraft procurement from USAF 
and Navy middlemen, have been put 
into effect: 
¢ Army intends to perform its own re- 
search and development contracting 
independent of the other armed forces, 
so long as the projects have their major 
applications in the Army and will not 
involve duplication of programs or fa- 
cilities. 
e Army aircraft of types that have a 
major civilian application must be de- 
signed to civil standards and be capable 
of certification by the Civil Aeronautics 
Administration. Military specifications 
will be imposed on top of the civil 
requirements. The Army says it will 
purchase these “off-the-shelf” aircraft 
in the “quickest and cheapest way.” 
Presumably, when the Army desires, 
this will include direct purchase, with- 
out USAF or Navy intermediaries 


R&D Responsibility Shifted 


Basic to this program was the trans- 
fer on Oct. 1 of basic research and de- 


velopment responsibility from the office 
of the Chief of ‘Transportation to the 
l'ransportation Research and Develop 
ment Command (TRADCOM) at It. 
Eustis, Va. 

In turn, TRADCOM’s Army Avia- 
tion Division has been authorized to 
add +5 new civilian and military per- 
sonnel to its present staff of about 60 
persons. 

Predominantly, these new employes 
will be aeronautical and mechanical 
engineers. Maj. Gen. S. R. Browning, 
deputy chief of transportation, says the 
Army will fill the jobs slowly as the 
strengthened ‘TTRADCOM 


pands. 


division ex- 


Aviation Systems Branch 


At the upper level, 
include an expansion in 
Col. W. N. Redling, 
Corps executive for research and devel- 
Redling two 
ants, one for aviation for sur- 
face programs. Added staff are 
four aeronautical engineers. 

Col. Redling pointed out that this 
change probably is long overdue since 
air transportation in today’s Army re- 
quires ten times the talent and expendi 
ture devoted to surface R & D projects. 

In addition, a new Aviation Systems 
Branch has been added to the office of 


major changes 

the office of 
l'ransportation 
opment. now has assist 
and one 


to his 


the Assistant Chicf of Transportation 
for Army Aviation. More o1 
placing the Engmeering and Develop 
ment Branch, whose mission has been 
shifted to TRADCOM, the Systems 
Branch is responsible for developing and 
maintaining “line of balance analysis 
for each aircraft system. 

‘Transportation Corps 
point out there is only a slight similar- 
ity between the Systems Branch Offic« 
and USAF’s Weapon System Project 
Office. lor one thing, the new Army 
unit, while responsible for making sure 
that component development is prop 
erly phased, evidently has no power to 
make decisions or to take corrective ac 
tion when it uncovers bottlenecks 

Its function, as described by Maj 
Gen. Paul F. Yount, Chief of ‘Transport 
tation, is to provide recommendations 
as to actions necessary to maintain the 
svstems in balance or for changes in the 
aviation plan necessitated by deficien 
of balance elements.” 


less TC- 


spokesmen 


cies in the line 


Chain of Command 


the Systems Branch is a 
office” at headquarters, 
created along with the expansion of 
I'RADCOM’s research and develop- 
ment responsibilities. For the 
part, a project coordinator in this office 
will monitor his program through 
FRADCOM’s research and develop- 
ment project engineer, the plans and 
programs project officer from the Trans 
Supply Maintenance 


Essentially, 
“coordination 


most 


portation ind 
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Demon Shock Waves 


Afterburner light-off of F3H-2N McDonnell Demon produces shockwaves in air heated to incandescence. Demon is powered by Allison 


J71 engines, carries two external fuel tanks and four interceptor rocket packages. 


Command at St. Louis, M 
ning project officers of th 
tation Training Command 
The Svstems Branch, when full 

canized, will have sections for ca 
urcraft—cargo helicopters, 
.. Gc. 
cn. Browning savs_ this 

limited in the earls 
expanding as new personnel 

to the TRADCOM organizat 
Close study of the progr 

out these other trends and pos 


will be 





Helio Test Contract 


Ft. Eustis, Va.—Army’s Transportation 
Research and Development Command 
(TRADCOM) has awarded a $43,000 
contract to the Municipal University of 
Wichita to flight test the Helio Courier 
airplane. 

PFRADCOM spokesmen told Aviation 
Week the Wichita contract is one of 
several that will be given to universities. 
Discussions are under way with other 
schools, and TRADCOM is looking for 
more university talent for similar projects. 

Army engineering and 
testing traditionally is carried out by the 
USAF at Edwards AFB, Calif., and by 
the Navy at Patuxent River, Md. In ad- 
dition to the strain on these facilities, 


performance 


which sometimes hampers Army pro 
grams, TRADCOM feels that universi- 
ties may be more proficient in certain 
areas. 

The Helio Courier is an aircraft with 
STOL characteristics. Designed by Prof. 
Otto Koppen at the Massachusetts Insti- 
tute of Technology, it is manufactured 
by Mid-States Engineering Co., Pitts 
burgh, Kan. Wichita will evaluate its 
performance, stability and control. 
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of major importance to industry con- 
tractors 

e Army will increase the number of di 
contracts given to industry 
Because of the nature of Army Avia 
tion, small firms, rather than large ones, 
can expect a major part of the business. 
These contracts will not involve pro- 
duction of hardware; they will be for 
paper and slide rule work 

e Contracts for test aircraft or “flying 
test beds” are now being placed di- 
rectly by the Army and through the 
Office of Naval Research. ‘This policy 
will continue, but the Army can be ex- 
pected to place its own contracts di- 
rectly when the project has applica- 
bility only to the Army mission 

e Procurement of end-item aircraft for 
use in the field will remain in the hands 
of USAF and the Navy only when the 
end item has purely military application 
e Army's decision to insist on CAA 
basic standards in aircraft with im 
portant civil application is a policy that 
will have major impact upon the heli 
copter industry. 

USAF procurement officials are op- 
posed to this procedure, and it is no 
secret that their insistence on military 
specifications alone has been a source 
of clashes with the Army. Failure to 
meet CAA standards, particularly in 
transport helicopter design, has curbed 
the production base, increased costs, 
interfered with maximum flight ex- 
perience efforts and hampered civilian 
airlines in their ambitions to operate 
helicopter feeder services. 

The Air Transport Assn., placing the 
blame upon helicopter manufacturers, 
has emphasized the seriousness of this 
situation (AW Sept. 3, p. 35). In addi- 
tion, Army spokesmen point out that 
their own military capability will be 
greatly bolstered if the civilian heli 
copter flect can be built up with air- 


rect-stud\ 


craft casily conve 


mission 
Requirements pecu 
craft specihcations, whi 


h must be added 
to CAA demands, items 
is complete protection of the engine 
with filtered air, dust 
bearings, complete 

bility. quick hange kits for the 
to standard 


equipment and case of maintenance. 


include such 


00ts over sealed 
parts interchang 

held, 
ground 


design support 


RCA Receives Contract 

For CF-1L05 Electronics 
Washington—The Radio Corp of 
America has been awarded a multi 

million dollar contract for 


ind development on an integrated ele< 
Canada 


rescarch 


tronic weapons system for 
Cl-105 jet combat plane manufac- 
tured by Avro Aircraft Ltd. Min- 
neapolis-Honeywell Regulator Co. wil 
participate in the RCA project 

Ihe contract was awarded by the 
USAF on behalf of the Canadian De- 
partment of Defense 


Telescopic Tracker 
Has 300 mi. Range 

Washington—An Army Signal 
Corps’ ton-and-a-half telescopic tracker, 
capable of tracing a missile 300 miles 
away, is undergoing test at White 
Sands Proving Grounds, N. M 

Ihe tracker has a_ 160-in. lens 
weighing 400 Ibs. In advance tests at 
Fort Monmouth, N. J., it successfully 
measured flights of weather balloons, 
checked the accuracy of radar by track 
ing a target, and gauged the fall of 
parachutes 

Ihe tracker may be located in danger 
reas, and, by remote control, transmit 
records of the impact of rockets and 
other missiles. 


27 





Maintenance Crisis Threatens 
Mushrooming Army Aviation 


By A Staff Correspondent 


St. Louis—Army aviation, fastest 
growing arm of the U. S. ground forces, 
maintenance 
inevitable 


has outgrown its 
bility and faces an almost 
risis before the end of 1960. 
Predicting a 200 increase in main- 
tenance requirements over the next 
four years, the Transportation Supply 
nd Maintenance Command has turned 
urcraft industry for advice and 


C ipa 


ssibilitv that onc 
substantial in 
imount of overhaul and 
contract. Mosi 


component assem 


is a strong pt 
results will be a 
rease in the 
repair performed under 
f this will be on 
blies 
Un urgency of the 
problem, the command last week sum 
Army 


ontractor representatives to a 


erscoring the 


moned 200 IVia- 
tion and 
grinding two-day mecting here to study 
the problem 


Various 


ng prime and 


ipproximatel 


industry guests, represent 
component manufac 
well as aircraft operators and 
overhaul contractors told frankly 
that Army’s present aircraft 
nance and supply units—created in an 
organizational structure that dates back 
only to 1952—are incapable of provid- 
ing adequate support. The 

the increasing inventory and complex- 
ity of Army aircraft 

The l'ransportation 

Maintenance Command, 


turers as 
we're 


mainte 


reason 1S 


Supph ind 
headed by 





Yardstick 


St. Louis—U. S. Army 
amount of work needed to keep an air- 
“aircraft 


Maintenance 


measures the 


craft combat ready in terms of 

maintenance equivalents.” 
Basis of this 

amount of maintenance required by the 


work yardstick is the 
L-19 fixed-wing observation and liaison 
plane, which has a maintenance equiva- 
lent of one assigned to it. 

Present authorization for a field army 
is 913 aircraft, including both helicopters 
and fixed-wing. They represent aircraft 
maintenance equivalents of 2,828, up 
from 800 necessary to support fewer than 
400 aircraft assigned to a field army in 
1952. 

For 
half ton six-by-six truck has a 


contrast, an Army two-and-one- 
mainte- 
This 
means an L-19 is 10 times as complex 
to maintain. An H-21 helicopter is 50 


times as complex as the truck. 


nance equivalent of about ,'jth. 











Bunkcr, 
omplexity of air- 


Brig. Gen. William B 
that the number and « 
craft within a field army will continue 
to grow and that the Army 
will depend more and more 
ganic aviation 

It was disclosed that the amount of 
ircraft maintenance required by a field 
reased_ three-and-one-half 


ISSUINCS 


mission 


upon OI 


immy has inc 

times since the present organization was 

established in 1952. Much of this main 

tenance demand has been brought back 
helicopters. From the 
5 ] ) 

tandpoint, an H helicopter, for ex 

times the effort 


that of in 


maintenance 


mpl ills for 


- 7 r 
K pi omDdDat 
——s 


L-19 


fixed-wing aircraft 


1} : } . 
ibilit ilread 


New Maintenance Concept 
With low aircraft a 
plaguing its operations, the ‘T'ransporta 
tion ¢ Orps has g tl extreme of 
in nti new maint 


msidering 


concept, TX mmponent 


nance 
replacement would in- 


] 


VOIVC f mainte 


sending 
rsonnel 
the field with a fighting unit, but it 
would increase the amow if stateside 
rehabilitation of won mponents. It 
follows that the program would remove 
ist number of small parts from the 


them with 


nance pc 


upment int 
| pmen n 


supph pipeline replacing 


bulkier, heavier replacements and quick 


kits 


new 


issembly 

The 
ommander a 
nance facility 
to what can 
chief with 


1 wipe Tag 


Ca h 
mainte 


would deny 
urcraft 
ind cut his se 


concept 
pris itc 
TVicc 
be performed by 
1 screw driver 
cI ind 

Supporting the rew chief, there 
would be no out-and-out repair facility 
short of the continental U.S., 
il] sub ymponents would 
be shipped for rework 

In contrast, the present Army main 
tenance system provides for taking ser 
ice to the customer getting it as 
near to the front line The 
cost in trained personnel, logistic prob 
lems, inventory control and procedure 
problems threatens to become prohibi 


where 


issemblies or 


and 


iS possible 


tive 

It was disclosed, for instance, that 
last vear’s Exercise Sagebrush—the joint 
Army-Air Force mancuver held in Loui 
siana—involved normal flving hours for 
386 Army aircraft. On the basis of 
known maintenance replacement fac 
tors, 4,800 line items were shipped to 
the scene, where in two months onl 
800 of them were used. This is a utili 
zation of 16.5% of the parts shipped 

An additional serious factor: is obso- 
lescence, which results in waste of the 


dollai The Army buys 
ipproximately 3,000 parts for cach 
craft. Some 850 of the items are 
solete before they are delivered 


here is some fecling that the con 


procurement 


ponent replacement concept of mainte 
nance is the only strong remedy f 
this situation 

Gen. Bunker made it clear to his 
conferees here that the Army has not 
decided just how it will solve the pl b 
Icm. The component replacement con 
cept, he emphasized, is only an idea 
Against it, there is a proposal (popular 
with the militarv) for 
ind expansion of the 
Essential to this is a 
of regulations to bring about firm disci 
personnel, 
man doc his iol 
solicited and 


1 sound shakeu 
present system 


stern. tightening, 


pline over maintenance t 
make sure that ever 
From the advice 
by manufacturer's 

clear that 

x” some kind of « 
the best parts of each 
that guests at this vear’s 

meeting included Petroleum Helicopt 
In who fly their own aircraft in South 
America. Also represented was Haves 
Aircraft Corp., of Birmingham, Ala 
ontract overhaul operator at the Army 


Aviation Center, Ft. Rucker, Ala 


ccc l 
} nr ; 
OM promise 
plan 


significant 


Army Aviation Growth 
In addition to being flatter 

Bunker’ incere plea for 

idvice, the aircraft manufa 
harp 


mecting 


] 


ontrast between la 


ind the previous maintenance 
vmposium conducted in the spring of 
1954 (AW May 17, 1954, p. 14) 

At that the helicopter manu 
facturers were given a rough reception, 
told bluntly that their aircraft were too 
expensive to buy and operate. The em 
phasis was put on the short life of com 


time, 


mainte 
they 
Arm 


supply and 
nance that 
stood in danger of pricing the 
out of the rotary wing market. 
Vast 
ward improved helicopter component 
life since 1954, and it is evident that 
the Army is going to depend heavily 
upon them, at least until a satisfactory 
STOL aircraft is available. It is equally 
evident, and asserted by Army 
wiation officers, that their service has 
“grown up” in the past two years and 
come to realize, as the Air Force did 
vears ago, that military talent is limited 
and industrv know-how is invaluabl 
Along with this shift in attitude is 
the greath stature of Gen 
Bunker’s command in the field of air- 
craft procurement. His office is spend- 
ing increasing amounts of Army aviation 
funds, and, in addition, he is responsi- 
ble for all other Transportation Corps 
supply contracting. According to Frank 
W. Higgins, Assistant Secretary of the 
Army, the supply system today is valued 


ponents and the 


ommand warned 


+ 


icy mces have been made tO- 


some 


increased 
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~~ 
5 


from §$ 
;0. His aim is to prune more 
f the warchouses and pipe 


n Junker view, his com 


} 
I 


ggest pr iblem is to determine 
wiation pply and maintenancc 
concept that will be emploved over th 
next five to ten years, which will 
the biggest meces in this field of 
Army ac 
Manufacturer 
two-day mecting in 
ter, Sikorsky. Vert Spartan Acro R« 
ssna, Beech, Hiller, Parsons Ait 
Piasc ki Aur raft Lear 


represented at thi 


uded Bell Heli d] 


ind 


Gavin: Army Needs 
Planes, Missiles 
By Richard Sweeney 
Los Angeles—Army thinking today is 
ircd toward getting the weapon 
equipment the foot soldier 
ght in the atomic age, Lt 
James M. Gavin, l S. Army 
of research and development told 
SAI 
According to Gavin, this means 
e More airplanes, logistics and STOI 
VIOI 
@ More missiles, which are 
the Arm 
e Weapon systems tailored to do spe- 
cific job 
No longer is it necessary to be abk 
to produce the most destructive nuclear 


national acronautic mecting 


ft pes 
tailored to 
Ss rok 


ipon, Gavin pointed out, for it 1s 
possible to stroy the world this way 
Rather, the Army needs and 
ther weapon systems with which it can 
fight peripheral wars, or on battlefields 


nuclear 


widely dispersed as is planned in nu 
clear warfare. Weapon systems must be 
tailored to deliver the it the 
time ind pla ¢ 

told the SAI 


manned 


right blow 


that whilk 


urplanes 


(Gavin 
USAI IN 

wav to guided missiles, the Army 
need for 
urplanes. It will need logistics airplanes 
to keep its supply pipelines open and 
flowing At the using STO! 
VTOL aircraft will be needed to haul 
immunition around widels 
battlefields, haul out 
maintain communications 

The Army 


rplane designed for the infantrvman’s 


may CC 


mly an ever increasing 


end, 


dispersed 
wounded and 


needs, Gavin said, “an 
dirty wat 

Gavin also called for lightening and 
simplification of Army communications 
probably on a level with miniaturiza 
tion and transistorization such as has 
taken place in aircraft 
equipment) 

The Army wants everything to be as 
light weight as possible, air transport 
able from factory to the battlefield 


soldier, Gavin said 


communications 
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Stainless Steel Sandwich Used 


In B-58 Structure, SAE Told 


By Irving Stone 


Los Angeles—( 


bomber 


ich as pri \ 
While the B-58 
of adhesive bonded sand\ 
ing aluminum allov fa 
luminum or glass-plas 
it the ai 


bevond the point wh 


frame must oper 

nstruction idequate 
ira. design pe ialist at ¢ 
panel of the national icronau 


ng of the Society of Autor 


Wi l p tO mnpera 
9001 


ly 


ind studies 
, 
brazed 


tainl tec] 
mect this 


clared. 


requirem<¢ it 


Strength-Weight Ratio 


Sandwich material consists 


of 17-7PH 
id facing furnace-brazed with 
ver manganese The 
l comparativel high tr 
weight ratio in the 600-900] 
The ore 
tion of the thin 


, 
climinates heat 


provides complet 


| +4 


facings and cft VC 


ind thermal buck 
normally associated with 


high 

iffording a th aero 
dynamic Lanzara said 

ests that 

mnditions of heat, vibration 

makeup ha 


characteristic 


sinks 
ling 
temperatt re smo 
surtace, 
showed under extreme 
ind sound, 
th indwich excellent 
fatigue equal or bett 
than conventional tvpes of construction 
These ymmbined with the 
fact that there 
iwailable which was 
weight, dictated the 
} 


brazed stainless panel 


properties, ( 
ilternate 
comparable in 
choice of the 


was no known 


p incl 


rat 
Pate 


Lanzara revealed that a test 
was flash heated to 1,1001 i 1 
of about 30 deg per s¢ ond Lhe 
panel warped visibly during 
then straightened as it 
in axial 
150.000 psi 


heating 


lested 


cooled 
failed 


indicating that the brazed 
ited 


compression, it ibove 
joints had not been affected by ele 
temperature 

Ihe 85-18 brazing 
final answer, 
range is limited, but “we feel it fills our 
needs quite well for the B-58" Lanzara 
Many 


currently 


illov is not the 


because its temperature 


said new brazing allovs arc 


under | 


investigation for spc 
cialized uses in future designs.” 
Improper 


contamination during brazing mav prc 


clearing or atmospheric 


vent a quality joint from forming, hence 


TC CIV¢ ati 
ing weight of th 

! total finish na 
ended up at S7 Ib i 
chips equal to 296 Ib 
reduction of 77 in W 
chining The ( 


| ) 


Progress Points 
listed fi 
ign posts of progress ging 
items as a big orde: 
e More accurate alig 
equipment to ismatch 
e Higher temperature die material to 
permit increased forging pt 
e Improved ingot quality 
mands for larger forgings 
¢ Development programs aimed toward 


ints on the 
the sc 


is past duc 


Carpente1 


redu C 


ssures 


to meet de 


precision tvpe forgings 

e Alloy developments for better 
ibility s will n 
precision tvpe forgings 

Hinting at future 

ind titanium forging 

ferred to a 
now in pi 
f these 
other 13.75 ft. lor 
fuselage bulkh« 


imposed on su 


if present alloy 


iwluminum 
rducti 


number of 
forgings 
F-102. Two 
ft long, the 
third unit is 

With 


aluminum 


l large 
limitations 
alloy forgings becaus« 





temperature considerations in tomor- 
row’s planes, Carpenter said that large 
ind titanium forgings would be 
required in their place. A completely 
machined unit such as the 10-ft spar in 
steel would weigh 200 Ib., with the 
machining generating about 800 Ib. of 


rough standards for 


steel 


chips with todav’s 
steel forgings, Carpenter declared. 
Meanwhile, steel improvements are 
“on the march,’ Carpenter said. Rare 
earth additions have improved forgeabil 
itv, and vacuum melted steels are in 
stages of production to improve 
quality and Ultra high 
strength levels but the full 
potential of these ultra strength steels 
cannot be realized in a practical mannet 
at the present time because of machin 


early 
properties 
ire here, 


ing problems 

Convair machining tests of turning 
and boring with single point carbide 
tools on the  ultra-strength 
260,000-280,000 psi increased 
costs may be at least 400 
1S0.000-200.000 psi steels Ceramic 
cutting tools have been encouraging 
from tests of turning and facing opera- 
tions without interrupted cuts 


steels 
show 
greater than 


Weight Advantages 


“We believe carbide machining costs 
may be reduced 50% by use of ceramic 
cutters in these operations,” Carpenter 
pointed out, but he added that milling, 
drilling and tapping of the ultra high 
strength stecls are the greatest stum- 
bling blocks for high scale production at 
reasonable cost 

Titanium forgings offer 
weight advantages, in the heat treated 
condition, over 280,000 psi. steels cur 
rently in production Carpenter 
claimed. In the annealed condition, 
titanium shows definite weight advan- 
tages in comparison to steels at a 
strength level of 180,000 psi. Several 
titanium forgings are in production use 
at Convair. One is a channel section 
44 in. long and 6 in. high, weighing 9 
Ib. Several other forgings are in the 
design stage 

\t present, there are no existing gov 
ernment or AMS. specifications for 
titanium forgings, and the user must 
establish his own requirements. Major 
considerations at Convair are: 


substantial 


use, 





Douglas STOL-VTOL 


Army is very interested in Douglas 
STOL-VTOL design, which is an out- 
growth of studies which started years 
ago on a replacement for the DC-3. 
Douglas has stayed interested in STOL- 
VTOL plane after studying and abandon- 
ing helicopters. The project is not yet 
firmed up as a military commitment, and 
may become a commercial 
venture in another version. 


very soon 











30 


should be double 
consumable 


e Forging stock 
material, 


using 


melted 
electrodes for cach melt 

e9.] maximum content. 

e Mechanical properties, including + 

minimum transverse clongation. 

e Maximum temperature forging limi 
tation (1,700F for ‘Ti 4AL-4MN 

e Annealing treatment after forging 
1,300F 1 hr., air cool for Ti 4Al 

4+\IN 

e Complete descaling during forging 
ind after final forging 

160 micro 


carbon 


operations 
e Surface not rougher than 
inches 
e125 parts per million maximum 
hvdrogen content after forging 
e Specimen test, when siz 
for each forging 

In the light of present and future 
the important 


permits, 


machining requirement 
role of precision forgings 
phasized by W V. Stackhouse 
leader, design standards, North 
can Aviation, Inc 
Stackhouse’s premis« that 
required if 
to be 


components will ac 


} 
uso Was Cin 
grour 


Ameri 


i SUp6e I 


sonic airframe 1s sustained 


supersonic speeds are obtained 
luture airframe 
cent these factors 
e Complex shapes will be involved 
e Considerable carving will have to be 
done to remove material or alterna- 
tively, production techniques will have 
to produce the equivalent 
e High strength matcrials will be re 
quired, capable of withstanding the 
effects of high temperature generated 
from sustained high speed flight. 
By 1970,  thermal-resistant 
strength materials will be 
100% and machinabilit 
terials will be a big 
tive of this trouble is the 
the 1,500 surface fpm 
for aluminum allov as 
face fpm. for stainless steel 
ittained for cutting aluminum 
ck in the early 1930s). Approaching 
70 the vearly average production will 


drop ibout 75% 


high 
used almost 
of these ma 
problem. Indica 
comparson of 
cutting speed 
wainst 250 sur- 
1 speed 
allovs 


ba 
19 


unless these slow ma 
chining methods can be overcome 

As an answer to these difficulties, the 
high precision forging presents a 
golden opportunitv, Stackhouse stressed 

No-draft precision forgings can drop 
costs considerably, and even though 
die costs, etc., high, a can 
be realized in the end. This does not 
apply to simple parts casi to machine 

Utilization of stecl forgings have 
climbed in iircraft. In the 
I’-86E, 175 Ib. of steel forgings were 
used, while in the F-100D, 1,313 Ib 
of. these forgings have been emploved 
of titanrum 


Savings 


successive 


This plane also use 21 Ib 
alloy forgings 

Stackhouse 
load on the | 
there were 1,297 
F-100A as against 2,017 

Forging requirements as 


indicated the machining 
100 by revealing that 
machined parts in the 
in the F-100D. 
related to 


future missiles were outlined by L. M 
Christensen, forging 
Northrop Aircraft, Inc 

Key 
e Progressively 
materials will be 
high loads and temperature 
® Quality and reliability of 


will be of great importance. Inspec 


design cCnginecer, 


mentioned 
strength 
ise of 


considerations 
greater high 


required bec 


material 
tion 
methods not yet devised probabh 1] 
be necessar\ 

e Elimination of machining by fo 
tolerances will becom« 
regular procedure This will be ne 
sitated bv the quantity of 
mav be involved in a 1 
the demand for 


to precise 


huge 
which m ‘ 
ind by most 
strength 


cannot b« 


program 
effective 
of strength 
forged grain fiber 


levels These levels 


ichieved when 
machined wat\ 
Precision Forgings 
Christensen pointed out there would 
prot ul 
forgings in the heat r 
but that these difficulties 
would have to be surmounted. New 
types of equipment may have to be dk 
veloped for achieving precise forging 
with an allov that is verv difficult to 
forge. He pointed out that it is not 
beyond the realm of possibility that ex 
plosive forming may be the answet 
Configurations will vary from small 
fittings for air-to-air huge 
structural fittings on the intercontinen 
tal ballistic Weights 
pected to range from a fraction of a 
pound to several hundred pounds. Us 
ing the Northrop SM-62 Snark as an 
Christensen that this 
members which 


be great problems involved in 
ing precision 


sistant allovs, 


missiles to 


missile can be ex 


illustration, said 
missile has 
weigh 197 Ib.: 
Some forge shop viewpoints were dc 
tailed by J. F. Nelson, chief metallur- 
gist, Kropp Forge Co 
he designer, he should stat« 
what he needs in a metal good strength 
high modulus of elas 


two stce) 


each as rough forging 


said 


to-weight ratios 
ticity, excellent stress-rupture and creep 
characteristics, good fatigue, low notch 
sensitivity, and still be workable through 
many phases of production operation 
This, of course, is an ideal metal, but is 
probably not too far out of reach today, 
Nelson said 

Emphasis must be placed on much 
illovs, in the 
jet engine industrv, where 
month some new high temperature al 
loy seems to be required as a forging. 

\ verv common configuration, vet 
quite difficult, presented to the forge 
designer is the 


is has been done 
near 


needed 
every 


shop by the airframe 
ipparently simple channel section, Nel 
son declared. With alloys capable of 
developing higher strengths, the webs 
ind ribs of these channel sections be 
come thinner and lighter. When the 
ratio of rib height to nib thickness ex 
ceeds four to one, the problem of filling 
the die increases considerably 
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Two New High-Altitude Rockets 
Developed for Defense, NACA 


lwo new portable and inexpensive Mexico College of Agricultural and Me 








upper-air-research rockets have been de chanical Arts, are developing an appara 
veloped for Department of Defens« tus for photographing and measuring 
nd the National Advisory Committee hurricanes from the nose of the NACA 
tor Acronauti rocket 

© Terrapin, developed by the Universit lests of the apparatus already have 






of Maryland and Republic Aviation been made at Wallops Island 
Corp.'s Guided Missiles Division for Dx 








partment of Defense, is a two-stage. solid Terrapin Tests | 

p ypell nt rocket | than 15 rt ion | rst stage rocket motor for th ler 
) ) y by Neches 2.1] 

ind weighing 224 lb. Thickest diamet pin was designed by Allegheny Balli 








ined Mach 5.5 


1) } ( 
OUADS rkk ACT ~ 





1 
i 





I pin to 2 ml Cl niy ; 
© Nike-Cajun, developed by NACA mn vcr pecially mimiat 


p | v tuys olid nNron mit ‘ | nd In trument LIs¢ 















NACA Firsts ’ epal 
Vhe NACA said it has used rockets to 30,000 ft. before the second-stag« 









' n . } 9 + + sf) } ++ ; 
with ‘ manv as four stages to propel not rot the OCKCI rt 1 
; — . I ! 5 
rch} le y re tl] mal . maximum velocity of S00 mph \t 
research modcl nore than on nition 
t DI } Y bares maximum speed, the rocket experience TERRAPIN blasts off (below), starts accelera 
f ipproximately 200 mi ibove th 






Atlantic Ocean from its remote Wall tempcratu higher than 1,000] tion (top) to 1,900 mph. at 10,000 ft 





| nd statior ft <p | n ft 
i] iT) if Sspcer up ft 
L 










Phi ipparently means that NACA 
hrst to fire hvypersonic test 
] first te , 1 h 1} 

s with rocket ind the first to 
h that altitude, ex ept for th 








; 















Bumper project 
NACA has been testing the N 
Cajun successfully for several months 





with instruments in the nose conc 














Nike-Cajun Tests 


\ small sphere which would be 





; 


( cd from the nose cone near th 
peak of Nike-Cajun’s flight to measure 

lensitv ha been developed bv Mich+ 
gan University’s Aeronautical Engineer 
ng Department and the Geophysics 
R inch Directorate of the USAF Air 
Research and Development Command’s 
Cambridge Research Center 

Ihe ocket consists of a Nike booster 
motor and the NACA-sponsored Cajun 
high-performance motor 

The U. S. Weather Bureau and the 
Othce of Naval Research. assisted bi ; » , 
Naval Research Laboratory and the New 1 ye 



































X-2’s Loss Leaves Research Gap; 


Burden May Shift to X-1B, \-1E 


By Evert Clark 


Washington—Loss of the Bell X-2 
rocket plane (AW Oct. 1, p. 34) leaves 
a gap in supersonic flight research that 
no existing aircraft can completely fil 
Most of the burden, however, probabh 
will fall upon the rocket-powered Bell 
X-1B and X-1E 

The X-2 was a kev research tool in a 
series of investigations begun 10 years 
ago by industry, the armed services and 
the National Advisory Committee for 
Aeronautics when the first Bell X-1 was 

. built to explore the region of transonic 
flight 

The X-2 already had vielded invalu- 
able data on aircraft and equipment 
perfomance at extreme speeds and alti 
tudes, setting unofficial world 
of 1,900 mph. and 126,000 ft. and giv- 
ing Air Force pilots operating exper 
ence that no other plane could provide. 


The Crash 


But the X-2 was built for two primary 
purposes—to determine performance at 
speeds and altitudes unreached before 
and to explore aerodynamic heating 
problems at these speeds and altitudes 
Roughly speaking, it had completed 
only half its mission. 

Cause of the destruction of the X-2 
it Edwards AFB, Calif., on Sept. 27 
ind the death of its pilot, USAF Capt 
Milburn G. Apt, may prove to be a mvs 
that Air Force will never solve 
However, this much is known 

Capt. Apt, 32, was making his first 
powered flight in the X-2 to qualify as 
a rocket test pilot for future work. He 
made a successful drop from the B-50 
mother ship at an altitude the Air Force 


records 


ter\ 


excessive” and com- 
pleted a powered run. He reported the 
burnout of his fuel by radio 

At that moment, neither the mother 
ship nor the jet chase plane had the 
X-2 in sight that on, 
ground observers had no further radio 
contact with Capt. Apt 

\ few seconds after burnout, Capt 
Apt apparently pushed the button that 
fired a charge in a central thrust cham 
bulkhead between 
body 


describes as “not 


rom moment 


ber just behind the 
the pilot's capsule and the 
of the planc 

The force of the exploding charge 
traveled through four ducts to four 
mechanical ejection pins, which pushed 
the capsule free of the aircraft 

Ihe capsule fell ind de scended, 
slowed by a ribbon-tvpe drag chute 
The sudden shift in the center of grav- 
itv of the plane's afterpart caused it to 
pitch up and peel off 

Capt. Apt’s body was found inside the 
had taken all the 


two 


main 


wa 


C ipsule He ste ps 
toward survival but the last 
ping free of the capsule and pulling the 
ring on his own seat-pack parachute 
Che capsule had no ejection seat. The 
X-2 was designed bef such seats were 
accepted 
The main body of the X-2 fell intact 
indicating that there had been no ex 
three main 


step 


ylosion—and broke into 
| 


pieces when it struck the ground 
Thus far, there arc 


only guesses as to 


Apt did not leave the cap 
unconsciousness caused 


why Capt 
sule—nausea ¢ 
by the tumbling of the capsule, etc 
Che Air Force had almost completed 
its work with the X-2. Within wecks, 
the plane was to have been turned over 


to NACA’s High-Speed Flight Station 





r 





AviaTion Wear 





‘ 


Foue PINs 


FIRING 
CHAMBER 








BELL X-2 ejection capsule, shown in Aviation Week artist's conception, is held to main 


section of fuselage at four points. Capsule is ejected by firing a single thrust chamber 


manifolded to the four pins holding the nose section in place. Capsule has a pilot chute 


deployed at separation, which drags out main drogue chute. 
altitude, pilot bails out using his own chute. 


32 


When capsule is at lower 


at Edwards for extensive studies of aero 
heat generation and 
boundary laver flow and stability and 
control. In all these studies, emphasi 
was to be placed on high speeds and 
high altitudes. 

Although some of the instrumenta 
tion necessary to give NACA its data 
built into the X-2 at the begin 
ning, no attempt was made during the 
\ir Force phase of testing to gather 
the kind of detailed, controlled info 
mation NACA needs to shape the de 


velopment of future aircraft and 


dynamic input, 


Was 


mat 
rials 

Ihe NACA had planned to modif 
ind add to instrumentation but did not 
plan to modify the aircraft or its throi 
tleable, double-barreled Curtiss-Wright 
XLR-25 rocket engine 

NACA pilots were to have flown 
both the X-2 and the mother ship, and 
the USAT 
planes 

The relativelv-thin, 
ind tail of the 
monel metal 
designed for studying heat problems. 


was to have provided chas« 


stainless stecl 
X-2 and its K 


¢ spec l lly 


wings 


fuselage wcre 


Revised Research Program 


There is no plan to build another 
X-2. The task of filling in the gaps in 
NACA’s store of knowledge apparenth 
will be carried out. so far as it can be, 
by two other research planes in_ the 
“X”” series 
e Bell X-]1B—Although not as fast or as 
high-flving as either the X-2 or the 
X-1E, this plane already has been used 
for heat relatively thicker 
iluminum skin has been used primaril 
structural 


studies. Its 
to give information on the 
effects of heating, rather than genera 
tion and input, but it should be capable 
generation and 


r c + 
of performing inpu 


studies in the same general regions as 
the X-2 

e Bell X-LE—This aircraft differs from 
other X-1 versions and is expected to 
fly faster than the X-1A’ 
Mach 2.5. Wings and tail are 
thick, in contrast to the 10% thickne 
of surfaces on the first X-ls (AW Jul 
£3, B33 \ turbopump drives liquid 
oxvgen and alcohol to the motor. Earlict 
pressure to 


top speed of 
onh + 


crsions used nitrogen under 
feed oxidizer and fuel. Thinner 
nd lower weight and volume of turbo 
pump should reduce drag to give X-1F. 
perform 


wings 


peeds approaching the X-2’s 
it ma\ 

studies 

that 


do mor 
than the 
thev will 


ince. For this reason 
of the heat 
X-1B. Best 
operate as a team 

No manned high speed, high-altitude 
included in 
numbers between the X-2 and 
North American X-15, which i 
signed for altitude research in the 
of 500,000 ft. but is not vet m opera 
tion. X-15 design does not include an 
escape capsule. 


input 


guess 1S 


research planes are 


irca 
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Pilot Finds Magister 


By Vico Rosaspina 


Magister is a 
tramecr 


The Fouga 
twin jet 
1760 Ib 


CM-170 

military 

thrust 
pilot, I 


developing 
Accompanied — by 
Fouga’s test put the plane 
through a that imcluded 
1 climb to 6,500 meters, stalls and spins, 
: dive in which I tested the dive brakes, 
ngitudinal and static sta 
bility tests, and control effect tests 
Because of the low-slung fuselage, the 


test program 


transversal 


cockpit is easily entered by way of sin 
gle kick-step in the side of the fuselag« 
Ihe visibility from the front 
excellent and the location of the 

me the impression of being in a 


scat 1s 


‘ ’ 
\ ns 


CI 
he visibility 
ilso good, A 


Structor 


from the back seat is 


periscope gives an in 
seated in the rear an uninter 
field of forward. ‘This 
feature would be especially valuable dur- 
ind rocket train- 
ing as well as during ground operations 


rupted vision 


ing gunnerv, bombing 
Ihe cockpit lavout is good. The con 
trol stick is of the semi-rigid tvpe which 
ibout a floor- 
ibout a pivot 
Ihe seat is 
rudder 
suit the 


moves longitudinally 
level pivot and laterally 
just below the hand grip 
and the 
pedals may be adjusted to 
length of the pilot’s legs. 


Takeoff Smooth 


l axing 


idjustable vertically 


are good be 
use of the wide tread of the landing 
ir. The effective and 
mooth in operation 
We used a fl ip setting of 15 degrees 
take-off. | applied power to 22,600 
brakes. 


haracteristics 


brakes irc 


ind released the The ac 





Pilot 


Vico Rosaspina is a free lance test 


Free Lance 


pilot, a breed that appeared in Europe 
after World War II 
companies there could not 
time flight test staffs. 
been released from a tour of duty in the 


because aircraft 
afford full 
He has recently 
Italian air force and has flown most of 
the fighter types now in service in the 
IAF. Rosaspina, 39, 
pilot since 1934, a military pilot since 
1936 and an instructor since 1938. He 
has competed successfully in air races 
and aerobatic meets, winning the Grand 
of Marseille 
the Daily Express 


has been a glider 


and placing third in 
Air Race at Brighton, 
World War II Rosa- 


spina was in the Italian air force until 


Prix 


England. During 
the surrender, after which he served as a 
parachutist for the Office of Strategic 
Services. 
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Trainer Stable, Safe 


SQUAT, widespread legs of Fouga Magister provide good ground control, casy maintenance 
‘ > S > | - > 


access. Note perforated speed brakes on wing and instructor's periscope on canopy. 


celeration was noticeable and the take 
off run was smooth and stable. At about 
60 knots with zero trim, | used a little 
back pressure to lift the nosewhcel off 
the ground. ‘The main wheels lifted off 
at 90 knots. I takcoft 
is the product of the clean shape of the 


believe this easy 
uirplane and its light wing loading 

llaps and undercarriage must be re 
tracted immediately after takeoff. They 
are red-lined at a speed of 140 knots 
which is quickly reached 

I made my climb-out at 220 
with a rate of climb of 
second. Everv thousand meters of alti 
tude. I increased my angle of climb, re- 
ducing my al ibout five 
knots. I reached 6,000 meters at 190 
knots indicated and a of climb of 
10 meters per second. At 6,500 meters 
I reduced power and kept the nose up 
to kill off speed for the stall tests. Be 
cause of its cleanliness and high aspect 
7.4), the plane continued to 
climb for During this time 
we drained the tip tanks to prepare for 
the spin test. 


knots 


16 meters per 


speed by 


ratc 


ratio 
350 meters 


Unique Recovery 


Clean and nose-high, the CM-170 
buffets increasingly as it approaches the 
stall. At 75 knots it 
heavy but is still perfectly controllable 
The buffeting in all directions is violent 
at 70 knots and the nose tends to drop 
off to the night or the left, but all the 
still effective At 65 knots 
the airplane is still responsive to the 
ailerons and clevator. At the moment 
it is completely stalled the CM-170 
bounces vertically and the nose drops 
When the speed increases to 85 knots 
the buffeting stops completely. The 
ailerons remain effective throughout thc 
stall 

lo enter a spin, | reduced power and 
slowed down to about 85 knots, with 
the stick all the wav back, hard ruddei 
into the spin and a light cross-control 


becomes nose 


controls are 


pressure on the ailerons. It turned com 
pletely on its back and then fe ll off into 
After the first turn it began 
with a slight rolling 


ind l 
pronounced pitching movement 


the spin 

to oscillate 
Ihe 
speed of rotation did not seem to be 


constant but is a safe spin and an cas) 


one from which to recover 


lo begin the recovery I applied a 
slight back pressure, then put the stick 
hard-over into the spin and the plane 
If the 


most 


stopped spinning in half a turn 
stick is pushed forward as in 
planes, the CM-170 turns 
back. If top aileron rather than bottom 


over on ifs 





Navy Checks Magister 
Magister 170, 
twin-jet French trainer, is making a “pres- 
entation tour” of East Coast Navy 
bases and may be demonstrated to USAF. 
The French firm is angling for U. S. 


W ashington—Fouga 


orders for the trainer which has been 
selected by NATO countries. If U. 3. 
services place orders, Fouga would license 
American manufacturer to produce the 
Magister in this country. Its Turbomeca 
Marbore engines are manufactured here 
by Continental Aviafton & Engineering 
Corp. 

This week the Magister 
Patuxent. Later it will be taken to Pensa 
Last week at Washington National 
Airport, it made an average of six flights 
per day with Navy officers as pilot-passen 


The 


invitation of the U. 


will be at 


cola. 


is being made at the 
S. Navy. 

Fouga has not been asked to show the 
Magister to USAF, although USAF is 
with it NATO 


evaluation. 


gers. tour 


familiar through the 


The aircraft on tour is an Air Force 
model. A with tail hook 
landing gear for carrier operations 1s being 
evaluated for the French navy. 


version and 

















Max. Level Flight Speed (Sea Level). 
Best Cruise Speed (30,000 ft.) 
Max. Range (With Reserve) 
Max. Rate of Climb (Sea Level) 
Service Ceiling (R/C 200 fpm.) 
Takeoff run (over 50 ft. Obstacle). . 
Landing Run (5,500 Ib.)..... 
Span 

Wing Area 

Aspect Ratio 

Length 

Height ; 

Max. Gross Weight 

Empty Weight 

Static Thrust 


Airfoil 
Root Thickness 
lip Thickness 





Fouga CM-170 Magister Specifications 
(WITHOUT EXTERNAL STORES) 


(2 Turbomeca Marbore II Centrifugal Flow Turbojets) 


423 mph. 
296 mph. 
570 mi 
3,350 fpm. 
40.000 ft. 
2,600 ft. 
1,700 ft. 
37 ft. 
186 sq. ft. 
7.4 

33° ft. 

9 ft. 
7,055 Ib. 


4,268 Ib. 


880 Ib. each 
NACA Series 64 
19% M.A.C. 
12% M.A.C. 








uleron is used during the recovery, the 
pin stops one turn later. It is not even 
center the rudders and 
the elevator. One pilot has made spin 
recoveries in the CML-170 using hard 
bottom rudder and keeping the stick all 
the wav back. 

Aftcr recovering from the spin at 
ibout 5,000 meters, I dived to an indi- 
cated speed of about 400 knots. At 
Mach .§ there is a slight upfloat of the 
ulerons and a slight inversion of the 
clevators but both effects disappear at 
Mach .835 l'o decelerate I used the 
dive-brakes which are pierced quarter 
circular plates located in the wings 
extend smoothly and take effect 
There is some vibration but it 


necessary to 


They 
quickly 
causes no inconvenience to the pilot. 
On the prototype airplane the dive- 
brakes influence the controls but on 
later models a fence has been installed 
to prevent brake pressure from spilling 
onto the This has almost elim- 
inated the cffect, and a 
slight increase in the height of the fence 
should cause it to'disappear completely 


uilerons 
undesirable 


Butterfly Tail 


1 made one with minimum 
power and noted a slight vibration com 
ing from the engine air inlets which ar 
on the surface of the fuselage. This has 
since been fixed by separating the ai 
inlet from the fusclage. 

Diving speeds are limited to Mach 

with and without the dive-brakes 
With the engine at 21,000 rpm. and 
the dive-brakes out, the CM-170 comes 
down from 6,000 meters to 750 meters 
in one minute and a half, covering a 
distance of 13 kilometers over the 
ground 

While diving I studied the controls 
I noted uniformity of control 


dive 


gc Tt dd 


34 


forces and observed no difficulty caused 
butterfly tail. he high aspect 
ratio fins form an angle of 
nd provide excellent directional sta 
bilitv. ‘The action of the rudder is quite 
normal at all speeds, in all configura 
tions, and in turbulence. A number 
of skids and unbalanced turns convinced 
me of this. The three-position trim tab 
control on the top of the stick is ef 
fective and easy to use 

In landing I made 
approach so that I could study approach 
characteristics with several fl ip and dive 
brake configurations. I extended the 
landing gear at 130 knots and deceler 
ated to 100 knots without flaps. ‘Vh« 
glide angle was very flat and 15 degrees 
of flap did not affect it much. With 40 
degrees of flap, the plane assumed a 
nose-down attitude. And _precis 
ipproach. ‘The landing is easy and nos« 
high and the cfhciency of the wheel 
brakes allows a rapid stop. ‘Th | 


bv. the 
110 degrees 


1 wide and high 


good 


usual 
250 meters 

tests, the CM-170 has 
takeofts at 
gross weight and cruises on one engin¢ 
at 5,000 meters. The engines can casilh 
be started in flight 
least 60 
on battery 


run-out is about 
In company 
normal 


made one-engin¢ 


In ground tests at 
starts have 
only. 


consecutive been 


ae ide 


Holding Firm of 

A. V. Roe Issues Stock 
Roe Canada Ltd., 
company for Avro 
Aircraft Ltd., Orenda Engines Ltd.., 
Canadian Car & Foundry Ltd., and 
Canadian Steel Improvement Ltd., is 
issuing stock for public sale for the fist 


time. 
Wood Gundy & Co. Ltd., Toronto, 


power! 


loronto—A. V 
Toronto, holding 


investment un- 
the issu f 
Sl6 a 


internationally-known 
derwriters, are handling 
500,000 shares to sell at 
hare with estimated quarterly dividends 
issue will repre 
of the out 


\ \ Roe 


ibout 


of 20 cents a share. The 
sent a little more than 10 
standing common stock of 
Canada Ltd 

For the fiscal year ending July 31, 
1956, A. V. Roe Canada had a net 
profit of $8,954,458 as compared with 
$9,719,538 in 1955. Operating incom« 
was $20,810,161 as compared with $24, 
400.470 in 1955 
7,500,000 common share 


+ 


and 250.000 


There arc 
uthorized preferred 
none of the 
here are 4,23 
shares issued. ‘Total 
shown at $101,331,009 

Avro Aircraft Ltd. makes the Cl 
twin-jct interceptor for the Roval Cana 
dian Air Force and is now starting pro 
duction on the CF-105 delta-wing su 
personic interceptor of the RCAI 

Orenda Engines Ltd. is making jet 
for the CF-100 and Sabre F-86 
and a new engine for the CF-105 
Canadian Car & Foundry at Montreal 
and Fort William, Ont., makes railway 
Grummat 


shares, preferred having 


been. issued 7.500 com 
mon isscts arc 


1On 
LU 


cngimcs 


cars, sub-assemblies for 
CS2h submarine reconnaissance 
for the Roval Canadian Navy, and hea" 
industrial equipment Canadian 
Stecl Improvements Ltd., ‘Toronto 
makes titanium allovs for jet engines 
nd other stecl allovs 


urcratt 


ste el 


Vulcan Crashes on 
Instrument Approach 


London—Avro Vulcan bomber rr 
000 mile flight to Aus 


turning from 2( 

tralia and New Zealand crashed during 
GCA approach at London Airport, kill 
members. Air Marshal Sit 
commander of RAI 
Bomber Command who was copilot, 
nd Squadron Leader D. R. Howard 
pilot, escaped with minor injuries in 
foul jct delta 
burst into 


ing four crev 
Harrv Broadhurst, 


low leve 
bombet 


| ejection befor« 

wing crashed and 

flames on runwat 

struck a ploughed field 

vards short of runwat 
ripping off the bogic 

\ spokesman for Avro 


turned 


Phe bomber 
hundred 
in level attitude, 
under carriage 

said Ihe pilot 
his engines on to full power in an at 
tempt to climb away but at this point, 
height and 
recognized 


several 


immediately 


though he gained som« 
back into cloud, he 
uircraft was out of control and 


the order to aban 


went 
that the 
within seconds gave 
don ship.” 
Broadhurst and Howard 
only crew members with ejection scats 
Ejection was at an altitude estimated 
200 ind 500 ft 
Russian ‘Tupoley 


were th 


between 


Three jects which 
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Picture of your 


bright “jet-travel” future! 


Fastest commercial airplane in the world — 609 silent, vibrationless 


miles an hour! The Convair 880 JeTt-LINER will be powered by four 
of the world’s most advanced commercial jet engines—General Electric CJ-805’s 
The only jet transport designed to operate from over 100 already 
existing airports throughout America! Big city or small, the 
Convair 880 Jet-LINeR will bring you luxurious jet-travel whether your 
destination is 2,000 miles away —or only 300. Soon you will travel faster, 
in more luxury and comfort than you've ever known before 


in Convair’s 880 —the all-new JeT-LINER 


ov... PONVAIR 
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Variety of Technical Fields 


These illustrations are symbolic of some of the scien- 
tific and engineering fields of endeavor which are 
essential ingredients in the broad range of technical 
programs that are in progress at The Ramo-Wooldridge 
Corporation. Illustrated are: Information Theory, 
Systems Analysis, Communications, Nuclear Physics, 
Electronic Computers, Servomechanisms, Electromag- 
netic Propagation, Infrared, Aerodynamics, Micro- 
waves, Propulsion, and Thermodynamics. 

The requirement for technical competence in a wide 
variety of fields is a significant characteristic of systems 
engineering work. At R-W this requirement is particu- 
larly important because of our emphasis on the devel- 
opment of systems having a high content of scientific 
and engineering newness. 


Our current military contracts support a number of 
advanced programs in the fields of modern communi- 
cations, digital computing and data processing, fire 
control and navigation systems, instrumentation and 
test equipment. In the guided missile field, Ramo- 
Wooldridge has technical direction and systems 
engineering responsibility for the Air Force Intercon- 
tinental and Intermediate Range Ballistic Missiles. Our 
commercial contracts are in the fields of operations 
research, automation, and data processing. All of this 
work is strengthened by a supporting program of basic 
electronic and aeronautical research. 

Scientists and engineers whose training and experi- 
ence are in these or related fields are invited to explore 
the openings at The Ramo-Wooldridge Corporation. 


The Ramo-Wooldridge Corporation 


LOS ANGELES 45, CALIFORNIA 


S730 ARBOR VITAE STREET: 








it approximately same_ time 
th members of Bolshoi Ball 
rted to Manston because of the 
ither. Vulcan was 
Aden at conclusion of 


Wisspon 


re duc 
t were di 
bad 
imiving from 
its ft 
ind was believed t 
documents f 


Maralinga 


C ying secret 
British atom 
Ihe Vulcan set several unofficial 
ced records during its Australia flight. 
outward Melbourn 

it an average flying speed above 

mph Although the Vulcan was not 

vet in RAF service, the first operational 


unit was being 


tests at 


Was 


trip to 


nversion formed. 
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First helicopter cquipped with new 
ming XT-53 free-shaft turbine cn- 
Kaman Aircraft’s Marine HOK-l, 
s rolled out last week. HOK-1] nor- 
1 Pratt & Whitney R-1340 
Copter was m¢ dified to 


tay 


1] uses 
isfon engin 


mnmodate 


USAF awarded $5.5 million « 

Chino, Calif f 
rmotive Corp. for C-47 
ew agreement covers 293 


irt 


division ¢ 
overhaul. 
C-47 type 


Sales for Pacific Airmotive Corp. and 
ysidiarv, Pacair Inc., for nine months 
ded Aug. 31, 1956 were $14,759,926, 
mpared with adjusted sales 
230,118 for same period in 19 


fit of $596,174 or 


$9] 


ned for the 9-month per 


niche 


npares with an adjusted 


134.168 for same pel 

India signed agreement w 

to manufacture under 
nse full range of Orpheus turbojet 

gines, including Orpheus B of 4,520 
nd 4,550 Ib. thrusts 


»-E-ngines 


mtract between Fly 
Curtiss-Wright 
overhaul of 


\ $10-million 
liger Line ani 

p. provides for 
tht EA-3 turbo 

be used on FTL’s new fleet 
ckheed Super Constell 
ghters. New overhaul plant will be 
structed by C-W in North Holly 
xd, Calif.. to handle pr Con 
tellations will be delivered next 


Thay 
compound engines 


of ten 
non il 


yect. 


early 


USAF placed a $2.5 million follow-on 
ontract with Beech Aircraft for manu- 
facture of Beech MA-3 jet aircraft 
ground service units. Initial order was 
for $5.3 muillion 


Ihree-place Bell Model 47H _ heli- 
copters are give free 
rides to prospective home buyers from 


being used to 
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Sodium Reactor Experiment 


Atomic International, a division of North 


American 


Aviation, Inc., is building a nuclear 


power plant, the Sodium Reactor Experiment, as part of the Atomic Energy Commission's 


program to develop economical power trom atomic energy. 


Heat from the reactor, in the 


background building, will be converted to electricity by generators being installed by the 


Southern California Edison Co. 


The plant, expected to be in full operation this winter, 


is located in the Santa Susana Mountains about 30 mi. northwest of Los Angeles. 


citv of Cleveland to suburban real es 
tate devel 
with Cleveland Ai 


commercial helicopter charter service 


Stunt was arranged 
l'axi, Inc., the city’s 


Ne! 


President Kubitscheck of Brazil will 
receive two new Vickers’ Viscount 
770-Ds for official flights. Kubitscheck 
has been using Brazilian air force C-47s 
Varig Airlines 


Panair do 


for domestic hops and 
Super-G Constellations 
Brazil Constellations for overseas flights 


ind 


Lockheed’s Model 1049H 
cargo Super Constellation 
Burbank, Calif., 
markings of Qantas Empire 
New series incorporates extra-large door 
ind stronger flooring to facilitate cargo 
handling delivery to Australia 
is scheduled for Oct. 15 


passenger 
rolled off 
line with 


Airwavs 


issembh 


llvaway 


Boeing Airplane Co, has “firm con- 
tracts or letters of intent to purchase” 
on 134 707 jet Stratoliners, according 
to William M. Allen, president of the 


company . 


William E. Boeing, 74, founder of 
Boeing Airplane Co., died aboard his 
vacht in Puget Sound on Sept. 28 
Boeing organized Pacific Aero Products 


Co. in 191 He remain 
firm until 1934, five 

name was hang t 
Co. He had no fin 
firm at the tim 
““Atomichron,” 


ma 


rof 


most accurat¢ quene 


Rome Au 


experimental 


crence, has gone in e at 
Development or 
Navarho long-di navigation) 
cround station. P | bv the N 

tional Corp., the Atom: 
of atomic 
hold its rrequenc\ 


in a billion 


hron makes us¢ 


resonan 


industrial reserve ordnance 
Mishawaka, Ind., operated by 


Aviation Corp. to 


Naval 
plant at 
Bendix 
of Navv Talos guided missiles, will be 
expanded. Secretary of Defense Charles 
E. Wilson has approved use of $4,400,- 
000 which was in Navv’s Fiscal 1957 
budget for the project 


production 


ward Lockheed Air 
craft Corp.’s Georgia Division a fol 
low-on contract for more than $100 
million worth of C-130 Hercules trans 
Number of aircraft was not dis- 


Air Force will 


ports 
closed. 
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AIR TRANSPORT 


BOEING 707 


Civil Acronautics 


Administration officials aboard. 


in simulated go-round at Seattle-Tacoma Internation:l Airport with Acting Administrator James T. 
Let-downs and missed approaches also were made under low-visibility conditions. 


Pyle 


and other 


Lag in Radar May Delay Airways Plan 


CAA team studies jet traffic control; 


Pyle says tech- 


nical problems hamper essential plan for airways 


By a F Doty 
Washington—l'ull implementation of 
leral airways plan is 
ssential to “unimpaired” jet transport 
but at least one phase of the 


three-vear fee 


delay complete operation of 





Pyle 


administrator of 


James T. 
James T. Pvle, 
the Civil 
named deputy 
20 and appointed to his present 
upon the death of Charles J. 
Lowen (AW Sept. 10, p. 41). 
\ graduate of School 
University, he has 


acting 
Aeronautics Administration, 
was administrator on 
Nar 
position 
Groton and 


also com 


Princeton 


pleted courses in aviation mechanics, 


and and 


meteorology air transportation 
holds a commercial pilot’s license. He 
has logged more than 4,000 hr. 
and multi-engine aircraft. 

Pyle joined Pan American World Air- 
in 1935 and remained there 
entering the Navy in 1944. He 
in the Pacific theater as operations officer 
with Naval Air Transport Service. Fol- 
lowing World War Il, he was elected 
president of the Air Charter Co. of Den 
ver and later became president of the 
Denver Air Terminal Corp. In 1953, he 
was named special assistant to the Assist- 
ant Secretary of the Navy for Air, a 
post he held until joining the CAA, 


in singl« 


wavs until 


served 
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vf the 
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idimit ral eng 
: problems block implementation 
Ly radar wever, he 
the 707 test cafhrm the air 
blueprint dd 


iffic-control 
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program 
roreset 
iblems once 
ha high densit 
Specific ynclusions reached | 
two dav studi 
necessary fo 
gh-alti 
indis 


ict transport 


ind his group during the 
e Secondary radar will be 
insure positive control of all hi 
tude traffic. Pvle con rs this 
yensable to safe jet operations 
distance 


I 
@ Clear-channel 
will be essential 


itterns 


measuring 
cquipment to precision 
ipproach and holding p 
e Better communications coverage 
will be required, 


ind 


pro edures 


Pyle said the radar 
] 


secondary radar) is * 


i 

ilmost in the 
ind added 

Il his the only 
the program.” 

Distan 

iid 1] 

Vortac commor 
Sept. 3. p. 41 


‘Slipped’ Schedule 


The Air Navigation D 
idmitted that th 


schedule ha 


questi I 
mecusuring 


] 


ww pe provided 


I-navigation 


( le pn 


ile implementation 
ir bv 1959 ; r-O! 
Onlv the N ea 
rial installations of seconda rad 
pera tit by January 
plan illed for service nvironl 
tests in five other locations bv that 
with four New York installation 
September of this veat 
Under the 


meg Cc iluation of 


present schedule, engi 
th« 


spring 


units 
th« 


rine 
( irh ind 
tional phase of the servi 
tcosts will start 
Che Au 
stimates 
1} 


it DM 


pcgin in 


next fall 
Navigation Dev 
that 


required 


ifter 


( lop1 


Board ¢ 1 minimum of 


irs W to complete 
lementation 


the units 


Engineering Delays 

I-nginecring 
talled the 
e Present stage of development of 1 
limit the number of 
tations in certain The 
problem lies in the fact that repli¢ 


\ hic h 


problems 
progran ire 


beacons ma\ 


IrCas 
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one ground radar 
| others in the vicinit 

pulse In turn 
will be interrogated 
by everal ground 
incapacitate the 

transponder! 

@ De-fruiters that will permit a fina 
lu secondary radar will no 


} 


istallation until mid 


Jet Traffic Pattern 


( I pace l I at said th 
l at hig itu ecause of the 
losut ite of tl t transports 
H stimated that closure rate 
| fall within the 1,200 mph. range 
illed for the end of th 


en route airwa' 


; . ' 


CONFERRING before takeoff (left to right): James Gannett, Boeing test pilot; Joseph Tip listances at vari 


pets, director, CAA Office of Air Navigation Facilities; David D. Thomas, director, CAA 
Office of Air Trafic Control, and James T. Pyle, acting CAA administrator. 


urcraft 
Meanwhil 
in December 
which were order 
tcricl Command fi 
tude test flights. At 
CAA’s inspection flect 
and Beechcraft C-45 
High altitude tests 
40,000 ft. altitude 
JAMES T. PYLE, acting administrator of the CAA, is in jump seat at left; David D. Thomas, by the CAA with t 
director CAA Office of Air Traffic Control, is flying as co-pilot of the Boeing 707. on loan from the Au 
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CAA, Airlines Protest CAB Penalty Plan 


Washington—A proposed Civil Aero- 
nautics Board ruling that would im- 
pose penalties on airlines for unrealistic 
scheduling of flights is meeting § stiff 
Even the Civil Aeronautics 
has made one of its 
rare before a CAB oral 
argument to file its protest. 

Sole proponent of the proposal is 
the Au Pilots Assn., which has 
fought over two years for 
1 ruling Saven, ALPA 


resistance 
Administration 
appearances 


Linc 
vigorously 


such Clarence 


president, took a firm stand against the 
airlines during the oral argument, ac- 
cusing them of publishing schedules “‘to 
attract passengers to a service they are 


unable to provide.’ 

Essence of the proposed ruling re- 
quires that 75% of the scheduled trips 
actually flown by an air carrier each 
month must operate on-time. Viola 
tions of the on-time requirement may 
a CAB order directing the 
schedules on a 
airline 
caused 


result in 
airline to revise its 
realistic basis unless the 
can show that the delavs were 
bv conditions bevond its control 


Why the CAB Ruling 


(he proposed rule defines on-time 
as an arrival no later than five minutes 
after posted scheduled arrival time of 
trips than 1,000 miles and no 
later than 15 minutes on trips exceed- 
ing 1,000 miles. Cargo flights are ex- 
cluded from the ruling 

Ihe proposal stemmed from charges 
that airlines are publishing 
schedules which do not accurately re 
flect quoted times of departure and 
such prac 


more 


le SS 


many 


arrival. It has condemned 
tice as delinquent service unfair to the 
traveling public Ihe Board also 
charged that unrealistic scheduling 
diminishes the value of airmail service 
and hampers the Post Office in moving 
mail on a priority basis 

During the oral argument, Saven 
several what he 


cited instances of 


called unrealistic scheduling. He a 
cused Pan American World Airways 
of operating only three on-time flights 
from Julv 14 through Aug. 31 from 
the West Coast to Honolulu 

He said that, because of action taken 
by ALPA, Trans-World Airlines re- 
vised its non stop transcontinental 
flights upward by one hour and 14 
minutes after operating for one vear 
without once meeting the schedul 
Since then, he added, the trip (Flight 
19) was on-time three times during 
the month of July and once during the 
month of August 

ALPA, however, refused to 
with CAB on the tolerance period for 
on-time flights and has suggested a 
tolerance of three minutes for all trips, 


agree 


40 


regardless of distance rather than the 
proposed five and 15 minutes. 

Ihe CAA was represented at the 
oral arguments by George Moore, chief 
of schedule operations of the An 
Carrier Safety Division. Moore 
CAA’s interest in the matter rested on 
the “remote possibility” that the pro 
posed ruling might be detrimental to 
safety 

His principal concern, Moore 


said 


said, 
was that pressure to mect the schedules 
might be exerted on ground and flight 
crews as a result of the rule, and cause 
an adverse effect on the quantity and 
quality of maintenance and flight 
operations 


Airline Stand 


Pilots, he said, might cut 
make straight-in approaches or attempt 
other short cuts in an effort to avoid 
any penalties. He said the ruling will 
give rise to controvers\ 
attempt to show that reasons for delays 
were bevond their control 

On the latter point, United Airlines 
pointed out that the CAB, in ad 
ministering the program, would be re 
quired to check some 225,000 flight 
segments monthly, notify 
violations and evaluate 
statements from the airlines 

United also warned that the ruling 
would — require monthh schedule 
changes that would break the tradi 
tional semi-annual schedule changes to 
have become ac- 


come};ns, 


when airlines 


urlines of 
explanatory 


which 
customed 

American estimated that the g 
would cost it an additional $5 million 
\ spokesman for the com 
3,062 hr. and 41 min 
schedules 


passengers 
ruling 


innually 

pany said 
would have been 
during the month of April if the 75% 
ruling had been in effect at that time 
He added that American gets $455 per 
ramp hour from its present fleet and, 
3,062.41 hr. of fiving 
urline would 


, : 
added to 


therefore, if 
time were eliminated, the 
$1,400,000 in revenues in 
than $I¢ 


lose one 


month or more million an- 


nually 


Why Delays 


Continental Airlines 
its operating expenses 
$1.593,837 


estimated that 
would be in 
creased by annually if the 
ruling were applied. And, it added, 
additional capital amounting to $930,- 
000 would be required 

John Collins, TWA executive vice 
president, said a study of a series of 
flights showed that only 49.6% of the 
trips completed without en- 
countering tvpe of non-routine 
operations. Of this group, he said, 37% 
were sufficiently affected by storms or 


were 
some 


weather to demand some action in 
order to continue the flights 

In general, the airlines, represented 
by the Air Transport Assn., argued that 
schedules are realistic and that the great 
delavs beyond the 
urlines. Air ‘I 


Stuart ‘Tipton 


majority of were 
control of the 
Assn. President 
Nobody is more interested in on-tim« 
performance than the 
their welfare depends on the 
they offer the public.” He added 
Most delavs would occur regardless 
of the scheduled time of flights and 
are bevond the control of the airlines.’ 
lipton that 
resulted from trafhic 
congestion, —late-mail late 
limousine arrivals and ramp congestion, 
Collins said his studies showed 12‘ 
of ‘I'WA’s flights were delayed by air- 
wavs or air trafic control and .9% were 
affected by military restrictions 
American mechanical re 
connecting ind the 
passengers 


ansport 
said, 
urlines, because 


SerTV Ice 


most causes of 
weather, 


delivery, 


said 


delavs 


included 
sons, passengers 
iccommodation of stand-by 
as major contributing causes of dela 

Ihe airline also emphasized that a 
delay of one flight creates a chain-reac- 
tion, causing a series of late departures 
which can be 


scheduling 


and arrivals, none of 


attributed to unrealistic 


Late Limousines 
\ single daily flight from Kansas 


City to Chicago was used as an exampk 
during Braniff Airways’ protest of the 
rule. The airline said this particular 
Hight was delaved eight times in on 
because of late limousine ar 
rivals. Under the proposed regulation, 
Braniff said, “We will be required to 
revise our entire schedule pattern th 
following month because one flight 
was delaved eight times.” 

Ihe Conference of Local Airlines 
charged that the ruling would serious] 
with the quick-stop tvpe of 
local service Cal 


month 


interfere 
operation required of 
ners. It was pointed out that the long 
est hop in the entire local service in 
dustrv 346 mi. with an average 
of 77 mi. On a tvpical 462 m 
flight, a conference spokesman 
there are six takeoffs and six landings. 

On short flights, once a delay has 
occurred, there is no opportunity to 
make up time while the airplane is ait 
borne, the conference spokesman said 

Helicopter Air Service, Los Angeles 
Airwavs and New York Airways filed 
protests on the basis that helicopter 
techniques are not, and should not be, 
firmly established at this time. The 
group said they are experimenting with 
various patterns of helicopter service 
and are not yet ready to cope with the 
proposed rule 


Was 


said, 
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Port of New York Authority and 


Air ‘Transport Assn. Debate Movie 


By Glenn Garrison 


New York—A dispute betw 
P New York Authorit: 
[rans] er the publ 

A\TA’s new movi 
Clock brok 
the Port 

tical of the fil 


defended the 


md 


dustry to 
had raised no ol 
with tl] 


ili 


is cordial] 
ving to Wil 
ommunit nel d yrrow that 
lh losed \ point of public 


Play 


rami 


who cepitomiz ( 
One of the reasor 
th urport 


ensiti 


Air-Minded Political Campaigns 
film 


e dire - TT . a | o , ~ | on Milli 
wit Will Bring Carriers $1.5 Million 
lations CTTOT 

iricatured publ By Katherine Johnsen 

ymmunities , 

wark Airport Washington— | his 
uirport th + h 
fingct dir t] p Dt 
Newark.” 17 \ travel 
mavor n the national « 
the miusrepre ! in estimated 
person lity 


identified with Mr 


integrity dollar-volume 
his does 
n fi] in the 
Sept. 20 letter, which wa ur travel used in lo 
d to Admiral C. FE. Rosendahl of which add up to ; 
the National Air Transport Coordi Ihe dollar-volum« 
ti Committec Tobin also wrote in 1952 
ple who suffer from the noise Th 
ift har justifiable 
that 


VW 


“ ipproximat 


l 
outlook is that this 


interest it $750,000 in 1956. Airline spoke 

} ! possible is done estimate that the h 

climinate the noi less than 50 oft the 

», would thev react political business. Individual] 

umptiousnes of uled flight iccount for 1 
6 supe 


irter ) 1h 
} 


i meeting ot 


board to discuss tor 


Robert Humphreys, campais 
f the Re p tblican Natio 
inv mtention on mittee, report that about 5 of the 
ATA or NATCC to sponsor _ travel booked by Republican headquar- 
th netropolitan area of — ters th 1 | pal 


is vear Will | bv an yared 
w Jersev.” He ex- with about 60 1952 


that chowines of — The shift to air has changed cam Delta Opposes CAB’s 


movie” could have align techniques I he | 


; shorter hep C&S Mail Decision 
tructive effect on the whistle stopping i tter the 
if all of the members fashion of former P unan Washington—Delta Air | 
NATCC if exhibited in this area.” 1948 campaign by rail—will be the « tacked 
NATCC i ndustry group formed ception rather than the ruk xperi ;s Board 
itelv after the crashes at Newark ments with this technique O 


t Humphrevs 
t and includes PNYA and ATA in uid, have been 


unsuccessful for the 
ip most part. Access roads t 

sccond PNYA letter, dated parking fa 
+ and addressed to Willis Plaver nadequate for large crowds, th« 
VA, Director of Aviation John R. cannot be counted on, 


1 deci n 


port ire poor, 
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POWER FOR THE WORLD'S AIRLINES 


Eight types of 


S 
gas turbine powered 


airliners on order 


by world airlines are 


being offered with 


ROLLS-ROYCE 


GAS TURBINES 


THE DE HAVILLAND COMET 
SE 210 CARAVELLE 


AVON 
CONWAY 


—— oo? 


BOEING 707 
DOUGLAS DC-8 


VICKERS VISCOUNT 
FAIRCHILD FRIENDSHIP 


DART 
TYNE 


Rolls-Royce gas turbines have already flown more than 1,250,000 hours 


VICKERS VANGUARD 
LOCKHEED ELECTRA 


Fete tie 


on scheduled airline service 


ROLLS-ROYCE AERO ENGINES LEAD THE WORLD 





last month (AW 
Delta denied 

fall” from 

C&S before 


Ihe 


Scpt 17, p 45 
eceiving any 
the rate, 
Delta 
ilso 
never 
out 


nside red closed 


“wind 
which 
ibsorbed the airline 
ontended that the 
challenged and 
has 


uring 
rate has been 
that the rate 


ind final for 


pointed been 
over five 
ycars 

Noting that the unportance of the 

s¢ to Delta cannot be overemphasized 
petition said the Delta 
subject to “the sok 
Delta 


mail 


the airline’s 
CAS merger was 
ontingency that 
refund 
illeged] 


nging between zero and $654.000.”’ 


might be re 
repre 


excess domestic profits 


quired to revenues 


cnting 


Vhere is no gainsaving the fact that 

he Delta-C&S 
been consummated 
iown that this 


ncvcr would 

had Delta 

sccond contingency ex 

it least without ifford 

Delta re ible protection,” th« 

( petition said in comment on 

the possibility that the CAB mav trv to 
ipture more than $1 million 

Delta argued that the CAB does not 

ve the legal power to make a retro 

idjustment of the C&S interna 

mail rate for the period after 

16, 1950 on the basis of actual 


mecrgci 


prov sion 


son 


hy 


rating results 
Arguing against 
gs, Delta said that 
had the 


ill the Board’s find 
issuming the CAR 
power to revicw the rate, it 1s 
not required by law to reopen the rate 
Delta also said the CAB erred in rx 
pening the rate at all, but that. if the 
reopened, it should onh 


period Dec. 16, 


te must be 


be reopened for the 


1950 to Sept 30. 195] 
Two Carriers Offer 
Air-Sea Tours 


World Airlines 


Lines beginning 


Iran ind American 
Export Oct 15 will 
ffer the first combination air-sea pack 


iccording to a joint announce 
last week bv the 
ecamship 
Under the unique plan, transatlanti: 
e from 12 tours with 
SO9S for a 
\ weck 
overnight return 


New York are in 


ill-expense pack 


tours 
ment uirline and the 


company 


travelers may choo 
costs starting at 
tour of I urope 

n Europe, 
light from 


Dal 
cluded in 


two-weck 
it sea, a weel 
ind in 
Paris to 


this basic 


The other tours will range up to 
$1,398 for a five-weeks trip 

I'WA and AEL offices in the U. § 
ind Canada and travel agents serving 
the two carriers will tickets 
make reservations for the tours in single 
The air-sea cruises will 


through ,TW4A’s time 


sell and 
transactions 
ilso be offered 
payment plan 

Warren Lee Pierson, TWA chair- 


man, predicted that the joint program 
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ipplied to 


of short 


vacationers who wish to enjov the 


will reach additional thousands 
tim 
unique luxury of ship travel with the 
of an ARI 
Slater plan 


bright new era in 


speed and comfort travel 
President John | 


M il] 


said the 
introduce a 
itlantic 
mass markets 


tran transportation” and reach 
ncw 
between al 


Interline wrecments 


lines and ship companics 
for exchange of tickets, but the 
\F] first 
which such carriers have 
their facilities to offer 
to Europe the announcement said 


have xisted 
IWA 
plan is the rangement bi 
coordinated 


inclusive tours 


International Aviation 
Agreements Approved 


New International Civil Av 
Organization jomt support 


lation 

igreements 
hnancing 

trafh 


ifion 


have been made to cover 


manning and operation of a 


meteorological, and telecommuni 
igation aids in 


the Faeroe | 


ervices and radio nai 
Iceland, Greenland 
lands 

[he agreements 
14-nation conference at 
council of ICAO 
decided tha 


be handled by 


ind 
were appro\ 
recent 
called bv the 
Lhe conference 
should 
between the interested states anc 
rather than bv relving on 
iwreements between the coun 


Denmark 


hnancing 
ments 
the council 
bilateral 
il and the governments of 
nd Iceland 

The 
tive Jan. ] 

Total cost of the services for onc 
vear is not to exceed $1,076,562 for 
Iceland and $1,234,525 for the 


Danish 
locations Ihe contracting govern 


new agrecments become effec 


PanAm Subsidy 


Washington Civil 
Board last week cut off 
World Airwavs 


international airline 


Acronautic 
(American 
put the 


Pan 
subsidy and 
entirely on SCTV 
ce rat 

The CAB reopened Pan American’s 
which had 
ind ordered 
its mail 


svstem mail rates, been ef 
fective since Jan. 1, 1955, 
the airline to show 
pav should not be 


mail rates that are 


cause why 
temporarily set at 
the service now in 
cftect 

Lhe 
tem mail 
t forecast 
vestment, and that these 
vear old. In 


Board said Pan American's svs 
were set on the 
and in 


forecasts are 


rates basis 


revenues, expenses 
approximately onc view 
of the airline’s profit record during the 
past Board is opening the 
rates to out whether they 
become excessive. 


The CAB said it has 


American’s latest reports 


vear, the 
find have 
reviewed Pan 
“in light of 


Cut 





Britannias for Northeast 


Northeast 
contract 
Britannia 


airline’s new 


Airlines was expected to 
late last 

turboprop transports 
Florida-New 


S17 million 


sign a week for five 
Bristol 
for use on the 
York route. 
order was reportedly scheduled to begin 
in the fall of 1957 in North 
east to use the British transports during 
the heavy Florida. 


Northeast plans to start its first service 


Delivery on the 
time tor 


winter season im 


on the new route on Nov. 27 with five 
Convair 240 flights a day 
Washington and New 


between 


England 











hare 9 


will 


portioncd 1 cronat 


ment 


ed, with 


Denmark 
5 for indirect 


lit 
\cronautical bencfit 
| of il aircraft 


North America and 


ouncil m 
ider provi 
tem 
pal 
North Atlanti 


Swissair Orders Third 
DC-8 for 1961 Delivery 
] ] 


1 third DC S ict 


1 


Swissair | | 


! 
transport Costing ut SO wm mn 
| 


( he duled 


is OTae 


without spares, the 
for 1961 deliverv. Swissai two pre 
viously ordered DC-Ss are due for 1960 
deliver 

All three of the 


) 
powered by Pratt & 


Swissair jets will be 
Whitney JT4 (J75) 


Fines 


Off by CAB 


nsibility to 


view outstanding mail rat n ord 


the Board’s continuing resp 


unfal 
ition t 


their b« 

ind the oblig 

proceedings looking toy 
if th 


to guard against ming 
ind unreasonable 
institut¢ vard 
CIeCTCASC ot such rat 
becom< SSIVE 
Reviewing Pan American's progress 
past veai the CAB observe 
first-class fare in 
April 1, 195¢ 
discounts wer 
1956 
Board said neither of these fa 
setting Pan 


CXVCC 


over the 
that 
cttective 
scason 
Oct. 1, 

Che 
tors was 
American’s mail rates 

In the period ending June 30, 195 
Pan American had a 
without « ipital gains, and 
9.6 including capital gains Vhe 
Board also noted that the 
rently experiencing substantial 
in trafic and revenues. 


became 
that off 
climinated 


reases 


ind 


considered in 


return of 7.59 


‘ 


return < 


urline is cu 
growth 





“AIRESEARCH MAXIMIZER’’ ADDS A 


cuaranteep 20 M.P.H. ro cruisinc 


TAIL WHEEL WELL ENGINE a 
CLOSURE 


EXHAUST SYSTEM 
WHEEL WELL DOORS OIL COOLER FAIRING 


ENGINE BAFFLES 


New kit Now available for the first time to DC-3 owners is a com- 
improves the pletely integrated modification kit that ‘‘maximizes"’ the 


ange: safety; airplane’s performance. 


performance, ns — to add 20 m.p.h. to the cruising speed 
d of your -3! 
payload an 


economy of The complete ‘‘AIRESEARCH MAXIMIZER" kit weighs 
irplane only 60 pounds, is easily installed and is C.A.A. approved. 
your airp i ; hee 
It increases cooling efficiency and engine reliability, 
reduces maintenance requirements and greatly lessens 
buffeting and vibration. 


with no 
increase In 


ower! ; ; 
horseP Get all the details on how you can modernize the per- 


formance of your DC-3 without engine change. Send for 
our free brochure. 


conroranon MiResearch Aviation Service Division 


Los Angeles International Airport, Los Angeles 45, California 
Pitas bet ses eA Waal ae ees a i i ag oe “ ana ¢ ae ac 


AiResearch Aviation Service Company Aw-2 
Los Angeles International Airport, Los Angeles 45, California 


Please send me your Name 
free brochure on Street 
the “AIRESEARCH Re 
MAXIMIZER" kit. City 


(conditions of guaranty outlined in brochure) 

















CAB Investigates Hughes-Northeast Link 


By Craig Lewis 


Washington—Civil Acronautics Board 
has ordered an investigation of the re 
lationship between Howard Hughes and 
Northeast Airlines to determine whether 
Hughes has tablished common con 
trol of Northeast and Trans World 
line S 
Lhe investigation is th 
series of by 
N \\ 


Inve 


latest in a 
unportant 
York-Florida Route Case. Several 
under way of 
which is blamed for ab 

stock the 


Northeast 
’ 


Board made its secret de- 


products of the 
+ 
t 


stigations already are 
1 CAB leak 
normal activity in 
d ifter the 
cision to give the airline a new 


AW Aug. 20, p. 35). 


route 


Atlas Stock 


Ihe Hughes investigation wil 
the relationship between Hughes, 


1 look 


Corp. and Northeast Airlines to 

termine whether Hughes, who owns 
1] of the Atlas stock, controls North 
east through Atlas. Atlas owns 50% of 
Northeast’s stock 

The investigation ord 
the same time that the CAB issued its 
New 


cr was issuca at 


formal decision and order in th« 
York-Florida Case. The decision con 
firms the Board’s earlier announcement 
that Northeast would get a New York 
Miami route and sets an effective date 
of Nov. 27 for the new servic« 
The New York-Florida deci 
stantially the competitive 
pattern on East Coast airline 
Northeast will offer new competition 
for | Air Lines and National Anr- 
lines on the long north-south rontes: 
Northeast, I National will 
offer new competitive turnaround serv- 
to American Airlines in the Wash- 
tton-New York-Boston markets 
The Hughes-North- 
east tices grew out of the New York- 
Florida Case While the case was in 
progress, Eastern and National com- 
plained that Hughes, who controls 
P'WA, had acquired holdings in Atlas 
through which he could exercise control 
of Northeast 


RKO Merger 


Hughes obtained his Atlas stock 
when he merged the corporate shell of 
RKO Pictures Corp with Atlas. In ex 
change for his RKO stock, Hughes re 
ceived approximately 11% of Atlas’ 
common stock. 

Now the Board will investigate to 
determine whether the Hughes-Atlas 
['WA-Northeast relationship is subject 
to provisions of the Civil Acronautics 
Act and whether Hughes should have 
isked the Board for the same type of 
ipproval he obtained for his acquisition 


sion sub 
rearranges 
routes. 


istern 


istern and 


investigation of 
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of control of TWA in a 1944 CAB 


dec sion 


In the Florida Case 
that Hughes 
Hughes does 


Northeast der 
Atlas and 

not intend to ex 

Atlas stoch 


said the 


controls 


voting rights of his 
CAB 
question warrants clos¢ 
that it is not the tvpe of violat 
should bar Northeast from 
new route 
ifforts to find out 
CAB decision before 
g, with the 
Securities and Exchange ( 
and the Department of Justice all work 
ing on the case. The Senate P 
Investigating Subcommittee staff is pre 
paring its own investigation of the leak 
The Boar led on 
ncw ricr for 


the issue of 
the New though 
the vote the oute 
wards to Eastern, 
Delta, United and TWA 

James R Durfee, Vice 

Joseph P. Adams and Member 
Joseph Minetti formed the 
f 
! 


decision, the 


scrufins 


who k d 
it was announ 
Board. thi 


lomimission 


ire. contimuin 


manetl 


Was sharply din 
hoosing a 
York-Miami 
HnMWnOUS Of 


National 


routc, 


Was un 


mayoritt 
iworing Northeast for the route. Mem 
crs Harmar D. Dennv and Chan 
Gurney voted for Delta, which 


choicc 


ilso was 


the examiner's 


Why Northeast Was Chosen 


Ihe majority based its decision to a 
great degree upon the fact that North- 
cast is the onlv trunk airline still need 
Another important factor 
in the decision was the fact that the 
New York-Florida Case was probably 
the last chance the CAB 
to strengthen Northcast’s position. The 
decision said in part 

“Extension of Northeast to Florida 
will, in our judgment, eliminate the 
carricr’s current subsidy need of more 
than $1.5 million annually and at the 
same time enhance the ibility 
to provide needed short-haul services 
within the New England regional area 
which it now serves.” 

Pointing out that Northeast has re 
ceived less in the wav of strengthening 
route awards than anv of the other 
trunklines, the Board added that other 
regional carriers have reached _ self 
sufficiency largely CAB 
policy of authorizing them to expand 
into long-haul, high-densitv markets 


ing subsidy 


would have 


Carricr § 


because of the 


he majority's opinion observed 
that “this case provides the last oppor- 
tunitv to accord similar treatment for 
Northeast.” 

Another 
Northeast 


factor in the choice of 
was the Board’s judgment 
that the New England carricr would 
divert less revenuc from Eastern and 
National than would Delta, Capital or 


Pan American, the oth 
cants for the rout« 
CAB Member D 
nd detailed dissen 
over Northeast. Gun 
hort dissent of his 
Denn ( illed th 
tail-w iweing th 
no logical 
cnt route svst 
llorida m 
“equipped 
wide i 
ice,” and that 


t the test 


truh 


Denny's Dissent 
Ihe dissent said that the a 
rzies of Northeast man 
( Hit between th 
ket and the old Ne 
so that the qualit 
s will suffer. It also s 
operational xp 
the 
Denny disputed tl 
tention that the awar 


recent policy of stret 


he does not 
stan ling 


route 


recent 


proposition 


rea cases 
that 
ilwavs go in favor of the smaller 
rather than the medium-size or 
C irricrs.”” 

The ea Cases 1n\ lve l 
York-Chicago, Denve Ser 
Southwest-Northeast Services 
decided within the past 

the CAB gen 

smaller carrier 

routes 


re the New 
CaSesS 


Small Carrier Policy 


The Board consistently stated that its 
purposc ngthen the small 
carricrs and to close the size gap 
tween them and the Big Fou 

In his dissent, Denny said that 
logical to improve Northeast’s 
sition would be to reclassify the 


} 
Carrier ind: rec 


was to strc 


wal 
loc il SCTVICC ognize 
that subsidy would be needed until | 
factors lox i] 
proved and a more efficient shor 
urcraft is developed 

Another sound approach, Denny s 
would be a merger with another reg 
or local-service carrier. He said either 
of the two solutions would solve North 
effectively than 


sa 


increase, routes are 


+) 


east’s problems mor 
the Florida route extension 

Gurney also maintained that the CAB 
investigation of the relationship between 
Hughes, Atlas and Northeast should b« 
completed “before and not after thc 


award of this route to Northeast.’ 





Untransistorized Digital Differential Analyzer? 


THe abacus has qualities much sought after in today’s 


qualities found in the unique electronic digital computa 
electronic computers: ease and reliability of operation, tion equipment created by Litton Industries. The military 
low investment, and minimal maintenance. These are and industrial applications for this equipment are many. 


LITTON INDUSTRIES sevency witts, carieonnta 


Plants and Laboratories in California, Maryland, Indiana and New York 


DIGITAL COMPUTERS AND CONTROLS 


RADAR AND COUNTERMEASURES 
PRECISION COMPONENTS 


INERTIAL CUIDANCE MICROWAVE POWER TUBES 
AUTOMATIC DATA PROCESSING SYSTEMS 


SERVOMECHIANISMS SPACE SIMULATION RESEARCH 





Shortlines 








© Air France traffic rose 24% to 

298 passengers in the first half o 

\ Svstem load factor for th« 
71 passenger-miles flown 

up 19 over the same period of 

P American Airlines supplied in-flight 

) with World Series scores 
en this vear. It will provide scores on 
yor football games this fall 


> Cubana has ordered a third Super-G 
Constellation to handle traffic increase 
umier's New York 
Havana route The transport will be 
| , 
vered next summer and will be op« 
ited in an 86-seat, mixed-class configur 


+ 


on the Cuban 
cl 
ion. 


> International Civil Aviation Organiza 
tion members have approved new agre« 
ments for financing and operation 
weather and navigation facilitic 
Greenland, the Faeroe Islands and | 
land 
P Los Angeles Airways’ report for the 
first half of 1956 shows operating 
revenues of $164,776, and total incom 
including subsidy—of $519,357. The 
helicopter air line had a net | 
$26,964 for the six-month period, but 
this is subject to adjustment as soon as 
the carrier’s current mail rate case i 
decided 


> Pacific Northern Airlines’ operating 
revenues totaled $4,461,339 in the first 
x months of the vear. Net income for 
the period was $487,788, including 
$375,597 in mail pay received for pre 
vious periods under terms of a CAB 


1 
eccision 


> Pan American World Airways has 
completed a $310,000 construction 
project at San Juan’s new Isla Verde 
\irport. Pan American built a new 
nose hangar and paved a maintenance 
wea with six aircraft service positions 


> Swissair has ordered a third DC-S for 
delivery in 1961 at a cost of $6 million 
without spares Swissair is offering 
21-day tours to Yugoslavia in coopera 


tion with American Express 


> Trans World Airlines has installed a 
television bulletin board at its Kansas 
City airport ticket counter to give 
passengers the latest information on 
trrivals and departures. 


> Work is expected to be completed 
late this month on $400,000 one-stor 
brick air terminal building at Natrona 
County Airport at Caspar, Wyo. 
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AIRLINE OBSERVER 


> Israel’s last-minute approval of the 15-day transatlantic excursion fares was 
made with reservations. The government has asked for a time limit extension 
on the new rates, which went into effect on Oct. 1, from 15 to 17 days but 
would preter 21 days to allow visitors more time in Israel. Israel also 
wants a fare reduction on the Israel-Europe portion of a passenger's ticket 
“to correspond with the reduction on the transatlantic portion.” Present 
reduction affects only the U. S.-Europe segment of the ticket. 

ha turned thum 


mnmiutt 


> Netherlands govern 
proposed subsidized heli ter service as too costh Th 
cluded that—tor the present, at least—regular helicopter set 


operated without serious losses 


> Air trafic controflers are not happy with recent revision of grade standard 
authorized by the Civil Service Commission (AW Oct. 1, p. 41). They 
contend that the pay increases are so limited the pay adjustments will not 
halt the flow of controllers to private industry. 


> Northeast Airlines plans to increase its personnel rost 
the recently-acquired New York-Florida route. For 
uirline’s history, no employe termination papers will b 


New England summer traffic season slackens 


> Real-Acrovias, the Brazilian airline, has purchased Nacional, another 
Brazilian carrier, and now claims to be one of the 10 largest airlines in the 
world. With Nacional’s fleet, Real has 110 aircraft, including 87 DC-3s, 
10 Noorduyn C-64s, 10 Convair 340s and three DC-4s. Carrier extended 
its service from Buenos Aires, Rio de Janeiro and Miami to Chicago Oct. 5. 


Scheduled airlines operating in New York State 
Negroes in all job categories, including fl 
reafhrmed their policy of non-discrimination m 
employment and stated judgment of personnel wi 
out regard to race, creed or color 


> Vickers is counting on two large underbelly freight holds of the Vanguard 
as a prime selling point to airhnes wrestling with load peaking problems. 
These two cargo holds can carry full 21,000-Ib. payload of the Vanguard 
without disrupting passenger cabin seating arrangements. Vickers is pro- 
moting the philosophy of using the Vanguard as a high density passenger 
carrier during peak daytime schedules and then operating it primarily as a 
freighter during the night when passenger traffic is light. 


P Transport manufacturers expect a temporary lull in airline equipment 
buving until the impact of the Convair 880 and other medium-range jets 
is evaluated against Lockheed Electra and Vickers Vanguard turboprop d 


signs. Watch for kev airlines to make their decision by next spring 


> New air freight service between Europe and Red China has been opened 
by Aeroflot agreement with Finnair. Through freight shipments will be 
carried from European points to Moscow by Finnair; from Moscow to 
Chinese and Siberian destinations by Aeroflot. Single shipments are 
limited to 60 Ib. weight, and cubage will be dictated by the small loading 
doors of Aeroflot transports. 


P Officials of Czechoslovakia’s national airline have expressed interest 
in visiting Vickers Viscount production line at Hurn Czechs | sav 
they are interested in the possibility of using Viscount replacements for 
their current Ilyushin 12 fleet. The Tupelov 104 jet transport that alread) 
has visited Prague on proving flights is too large for their route structurc 


> Civil Aeronautics Administration is negotiating with Navy for Sikorsky 
S-58 helicopter equipped with automatic stabilizer gear and other equip- 
ment for instrument flight. The CAA hopes to use the aircraft in a planned 
study of navigational and air trafic control problems in inter-city heli- 
copter operations, 

















of American travel abroad 


Over 70% of the people going overseas 
this year will go by air. The dollars 
i these tourists leave in foreign countries 


are the best friends world trade ever had. 


Hundreds of thousands of working people in the United 
States are busier because of U. S. export trade 
year, these exports reached the fourteen 


mark. 


Where did foreign countries get the dollars to pay 
for our exports? Over a billion were tourist dollars and 
the greatest single source of dollars for many, many 
countries. 


The potential for even greater tourist expenditures 
is very large indeed. Slightly more than one percent of 
all Americans only 1,700,000 will go overseas this 
year... though 40,000,000 are actually in a financial posi- 
tion to do so. The rest may think about it, read about it, 
dream about it. 


But one day the 40,000,000’ Americans will all go. 
That’s the goal to which the airlines of the world are 
dedicated. 


The postwar surge of travel abroad has consistently 
been paced by the development of international avia- 
tion. High-speed, long-range, large-capacity airliners 
have been one element of this developmental process. 
Another has been the low-cost, international tourist- 
fare services pioneered by Pan American ... and now 
available all the way round the world, and on all the 


major airlines of the world. 


So, as foreign vacations continue to become more and 
more a reality for millions of Americans—even those 
with no more than 2 weeks off from work a year—so 
will the whole world become a larger and larger market 


for U. S. exports. 


The first responsibility of an airline 
is to be a usetul citizen. 


PAN AMERICAN WORLD AIRWAYS 


WORLD'S MOST EXPERIENCED AIRLINE 














GETTING 
THINGS DONE 


These days it goes without saying that an aircraft plant must be 
well equipped to stay in business. The competitive nature of 

the industry as well as the complexity of the finished product make 
first-rate plant facilities an essential factor in its success. 

Where companies do differ is in the way their equipment is used— 
how they get on with the job—the planning and thinking 

they do before the wheels are turned. 


At Canadair such thinking is reflected in rigid cost control, 
production planning, schedule controlling, engineering imagination, 
standards set for close tolerance work and, of course, the broad 
band of supervision which, from top to bottom of the 
organization, “gets things done”’. 

Perhaps that is why, aside from having the latest production 
equipment, we can handle simultaneously such a diversity of 
contracts ... Sabre jet fighters, airliners, jet training planes, guided 
missiles, nuclear research and the largest aircraft ever to be 
manufactured in Canada—the Canadair CL-28 

maritime reconnaissance aircraft. 


£@>: CA NAD AIR ._, 
r LIMITED, MONTREAL, CANADA 
AIRCRAFT MANUFACTURERS 








* 
oo 


A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y.—Washington, D.C. 
CANADAIR HAS PRODUCED MORE JET AIRCRAFT THAN ANY OTHER CANADIAN MANUFACTURER 
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PANAIR DO BRAZIL’S Amazon River route encompasses 5,000 mi., fans out from Manaus in Central Brazil along five Amazon tributaries 


Panair’s PBY’s Haul Snakes, Mail, People 


Rio de Janeiro—While most of the 
world’s airlines are looking forward to 
the speed of jet propelled transport, one 
iirline in Brazil is planning to stick with 
in old U. S. Navy workhorse—the PBY 
Catalina—as being best suited for at 
least one phase of its operations. Panait 
do Brazil (48% owned by Pan Ameri- 
can World Airwavs) uses the old Navy 
World War II amphibian for its routes 
ilong the Amazon River and tributaries, 
ind plans to keep on using it for some- 
time to come. 

The route runs from an operational 
base at Belem on the southern lip of 
the Amazon mouth, to the 
bustling jungle metropolis of Manaus. 
It fans out from Manaus, stretching out 
Amazon tributaries to points 
in Peru, Colombia, Venezuela and the 
Bolivian border. 


upri\ cr 


into five 


Rugged Workout 


Panair four Catalinas a 
rugged workout for this Amazon service 
of more than 5,000 unduplicated route 


gives its 


miles 
Last year the Catalinas lugged 
17,139 passengers, 455 (metric) tons of 
ind 35 tons of mail up and down 
the jungle rivers with more than 90% 
of all landings being made on water 
This vear the Amazon 
ave to be expanded, 
fic department. Trade along the 
One of Panair’s 
Petrobras 


service will 
savs Panair’s 
Amazon is booming 
best customers is 
oil monopoly) which is demanding 
several special flights a week for its 
drilling and exploration crews. Petro- 
bras is increasing its Amazon explora- 
tion (to the east of Manaus) in a 
desperate attempt to put Brazil on a 


national 
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producing oil basis (the country now 
imports 9S of its oil). To keep up 
with the Amazon trafhc, Panair plans 
to buy two more Catalinas, put in more 
crews and ground radio aids 

As it is, Panair’s Catalinas have been 
modified for Amazon use. The plane's 
pug (for a 
mount) was chopped off and 
beauty treatment. Pilots complained 
that the original nose made good vision 
difficult. Amazon pilots have to rely 
most of the time visual con- 
tact to follow the river as vou would a 
lo remedy this, engineers curved 


bow down and 


original nose machine gun 


given a 


on close 


road 
the top part of the 
awav from the flight deck windows. The 
undersection of the bow also was re- 


modeled to look like the flying-V shape 


made for 


This 


landings. 


of a speedboat hull 


smoother, easier 


Searing Heat 


Ihe body of the plane was painted 
white on top to reflect the searing 
Amazon Valle. 


into three sec 


equatorial heat of the 
Ihe inside was divided 
tions ompartments 
take cargo while the center is fitted out 
with plastic for 
gers. An extra hvdraulic 
stalled to give power for 
landing gears in cas¢ failed 
Previously, the Catalina had to rely on 


hvdraulic power supplied only when the 


lorward and rear 
heat-insulated passen 
pump was In 
emergency 


in engine 


cngines Wwe'c 
Panair that the 
only real bug in the Catalina they can 


running 
mechanics tell vou 


PANAIR’S PILOTS and engineers say Catalina’s Pratt & Whitney engines hold up well 
in blistering heat and under rugged takeoff conditions which are standard operation. 
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..airborne in a matter of seconds, the 
Crusader streaks skyward at a speed never 
before attained by a Navy jet fighter... 


Catapult Officer gives the signal, and the 
Vought F8U-1 Crusader is hurtled along the 
deck by the Forrestal’s steam catapult... 


maueihien 
Be EN iis oe 5 al 
— 


while below, the mighty Forrestal’s size 
and speed dramatize the devastating long- 
range striking power of the New Air Navy 


1000 #+ mph Crusader 
qualifies aboard ship! 


an-hour-plus performance to the growing 
strength of America’s Defense Team. 


SPECIAL: WITH THE USS FORRESTAL 
AT SEA. Aviation history was made 
aboard this new attack carrier when the 
flashing Chance Vought F8U-1 Crusader 
successfully completed its shipboard 
qualification trials. 

The trials, held off the Atlantic Coast, 
marked the first time that an aircraft 
capable of level flight speeds in excess of 
1,000 miles an hour had ever operated 
from a carrier deck. 


Designed and built by Chance Vought, 
the Crusader met all of the Navy’s strin- 
gent shipboard operating requirements like 
a champion. This blazing new air superi- 
ority fighter soon will be assigned to active 
duty with the Fleet, adding 1,000 miles- 


DESIGNER AND BUILDER OF HIGH PERFORMANCE 


MILITARY AIRCRAFT 


Scientists and Engineers: There is a chal- 
lenging place for you on Vought’s creative 
team now. Write: J. W. Larsen, Assistant 
Chief Engineer, P.O. Box 5907, Dallas, Texas. 


OUGHT AIRCRAFT 


INCORPORATE DSO 


CALLAS, TEXAS 


SINCE 1917 








PILOTS have to be river boat pilots, watch for reefs, obstructions, sometimes jump over big 
logs by pouring on quick throttle. Landing areas have to be well-marked. 


complain about is the fabric used to 
cover the ailerons and moving tail as- 
sembly parts. The fabric, no matter 
what you paint it with, rots in the 
humid Amazon heat after about six 
months. Mechanics also complain about 
having to change an engine upriver. The 
new engine has to be flown up in pieces 
ind reassembled, usually on a sand 
beach with the plane partly hauled out 
of the water. The heat and the bugs 
make this intricate reassembly job al- 
most unbearable. But pilots and en- 
gineers say the Catalina’s Pratt-Whitney 
engines work amazingly well in blister- 
ing heat and rugged takeoff conditions 
which are standard daily operations 
hazards for Panair’s sun-burnt, bug- 
bitten crews on the Servico. das 
Amazonas 

Although few people outside of 
Brazil know about this Servico das 
Amazonas, it is not new. The Amazon 
route was started in 1933 with Sikorsky 
S-38 equipment and Consolidated 
Commodores.” In 1935 the original 
route from Belem to Manaus was ex- 
panded and the new service called for 
the “fast” Fairchild amphibian. Then 
the Sikorsky S-43 equipment took over 
the route until 1947. In 1947 the war 
surplus Catalinas were purchased, re- 
modeled and put into service. They have 
been on rugged dutv ever since with few 
equipment failures 


Routes Stretched 


After the Catalinas were put in ser 
‘ice, Panair stretched its river lines to 
Cucui (border of Venezuela), Iquitos 
(Peru), Leticia (Columbia), Cruzeiro 
do Sul and Rio Branco (Bolivian 
border) and Porto Velho in the newly 
named jungle territory of Rondonia. 
Many of the stops along the fan-like 
coverage of the Amazon Basin are 
radio stops with nothing more to offer 
a visitor than a few Caboclo (mixed 
white and indian people) huts and some 
canoes 

Panair says it is going to make a pro 
motion push for tourists on the Amazon 
run by offering special tours in con- 
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junction with PanAm flights through 
Belem. The Catalinas are fitted out to 
take 16 passengers and five crew (pilot, 
co-pilot, radio man, mechanic and 
steward). Meals are served on board 
and at some of the jungle stops. A 
tourist will be able to fly from Belem 
(after connecting from the U. S. by a 
PanAm DC-6B) on a Catalina upriver 
to Manaus. At Manaus the visitor can 
range for other trips along the 
Amazon line Afterwards, Panait 
arranges to put the tourist on board its 
newly opened Constellation flight 
across the jungle from Manaus to Ri 
Crewmen say the only really good hotels 
on the service are at Belem, Manaus and 
Iquitos. The hotel at Manaus, the 
famous Amazonas, offers air-condition 
ing and ultra modern bedroom-living 
room suites 


Weekly Service 


Except for the Belem-Manaus and 
the Manaus-Porto Velho flights (three 
a week), Panair usually runs weekly 
service. Overnight stops are made in 
the end-of-the-line cities 

Panair follows the jungle flight cus 
tom of never filving at night. ‘The 
schedules for at least six months out 
of the year are met fairly well. But for 
the Amazon winter, the rainy season, 
schedules are a touch and go affair 
From January through March, pilots 
find flying conditions almost impossible 
Quite often the pilots have to skim the 
Catalinas over the rivers at 200 to 300 
ft. just to see where they are going. 
At that altitude all the rivers and the 
branches look alike unless vou know 
your way. One time a pilot took his 
Catalina around an island in the middle 
of the Amazon for nearly an hour be- 
fore he realized he was flving around in 
circles. 

The Amazon in some parts rises and 
falls 40 ft. with floods. Airplane pilots 
also have to be river boat pilots. “When 
we see a big log coming our wav we 
just pour on full throttle and jump over 
it,” one of the senior pilots said. All 
landing areas are marked by buoys 





ATLAS 


Precisioneers 
“HUSH-HUSH”’ 
Assemblies for 


THE 
FALCON 


@ NO HIDING place “upstairs” 
for enemy bombers with The 
Falcon on the hunt. This newest 
guided missile is being produced 
for the U.S. Air Force by Hughes 
Aircraft Company 

Some of the “innards” of this 
bird of prey are ATLAS-Pre- 
cisioneered and classified ‘“‘con- 
fidential.”’ But there’s no secret 
as to how ATLAS can help you 
develop parts and assemblies 
from pilot stage to production 
efficiency for radar sonar sys- 
tems computers correctors 

all types of electro-mechanical 
devices. Just bring your designs 
to ATLAS. At your disposal on a 
job basis are our men, equipment, 
techniques; a prototype is turned 
over to you for volume produc- 
tion 

When war or peace demands a 
product, call on ATLAS Pre- 
cision Products Co. (div. of Pru- 
dential Industries), Philadelphia 
24, Pa 

Send for Wooklet, ‘‘Precision- 
eering Electr@-mechanical Equip- 
ment.” 


Precision Froducrs 





Now from Clary! 


Anew kind of solenoid valve 
for guided missiles 


America’s smallest, lightest, most reliable solenoid valve. 


Controls air, helium, nitrogen, LOX or corrosive liquids. Te ee en 


Bendiz connector 10-63212-3P. 


EXCLUSIVE FEATURES 


Zero leakage. Internal vent to 
atmosphere through controlled 
outlet prevents drawing mois- 
ture-laden or contaminated air 
into cavity of moving parts. 
Hermetically-sealed coil assures 
trouble-proof operation. Sole 
noid may be rotated on valve 
body to place electrical connec- 
tor in most desirable location. 
This same Clary valve can be 
used for “normally open” or “nor- 
mally closed” service by simple 
mechanical rearrangement of 
the solenoid. 


STANDARD 
VALVES * 


/ 
/ _ Rated Operating Pressure: 
3000 PSI 
Voltage: 18-30 D.C. ' 
/ Connector: Bendix 10-63212-3P We are proud to announce a new complete line of 
/ Packing: AN “O” Rings solenoid valves to meet the most stringent environmental 
ee imme 7+ ~ conditions encountered by guided missiles. Our years 
yi | Part No. Part No. i. f : , . ‘ — 
/ \ of experience in manufacturing guided missile 
| Tube | | Normally | Normally | 
Size | Service | Closed | Open | components — gyroscopes, servo-actuators, propellant 
! L J valves, telemetering transducers — now enable us to bring 
you solenoid valves built with the same precision. Our 
extensive inspection and quality control guarantee the 
maximum reliability required of missile components. 


AUTOMATIC 
} CONTROLS 
\ / DIVISION 


\ 
\ Clary Corporation, Dept. W106, 
San Gabriel, California 

| 


520048 520049 
E Pics Se 


| 
| 


MANUFACTURER OF BUSINESS MACHINES. ELECTRONIC DATA-HANDLING EQUIPMENT, AIRCRAFT AND MISSILE COMPONENTS 


*Modifications available to meet design requirements. 





currents and 
nNccasion i] 


bad 


ind are well away from 
sand bars Neverthel 
landing have to be 
weather in unmarked areas. Quite often 

it’s reallv hot, there is little wind 
and the plane is heavily loaded, pilots 
hay to run the Catalinas for 
two miles before they can pry them off 
the water 


Calloused Hands 


You can alwavs tell a Panait 
pilot by his hands,” one said. He ex 
plained thev get thick callouses on their 
hands from horsing the big ships off the 
water. You have to tug the controls 
like a bar-bell when vou first shove the 
throttle forward, he said, to keep the 
from “acting like a submarine.” 

The cargo hold on the Catalinas 
usually looks like a floating 
Clothes, canned food, machinery parts 
ind other stuff is crammed on each 
flight to keep the river people supplied. 
For the small village, Panair’s 
weekly service is a big event. News- 
ind gossip from the crew keeps 

informed on what’s going on 
scena- 


made in 
whi li 


nearly 


river 


nos 


store. 


river 


papers 
Hager 
Villagers 


outside world. Sometimes 
ind even presidential 
lates stump around the jungle 
n an attempt to pick up some 
providing unexpected entertain 


ment for the river people 


in the 
tors governors 


Snake Cargo 


the car 
usual 


Gomeg 


go 1s pretty 
uting and 
But coming down, it’s a different 
According to one Panair steward, 
ver know what ve 
igo hold. The 


whi 


vith the supplies 


uu might find in 
steward recalls one 


told some 
1 few 


nm he Indian 
g iders to put lined 
on the bank into the plane for the over- 
Ihe boxes were destined for 
depot for trans-ship 

was of considerable 


cargo k boxes 
night stay 
the Be lem CaTg 

ibroad. One 
drilled in the sides. The 
1 shock when 


ment 
size with holes 
next dav the steward got 
he opened the compartment door 
here twelve little 
tearing around the floor and 
over the seats,” he said. He quickly 
slammed the door and told the grinning 
native stevedores to go in and corral 
the snakes. When all was calm, it was 
learned that the big box with holes 
contained a 15 foot constrictot 
that was resting quietly after giving 
birth to the brood of little snakes which 
had crawled through the air-holes in 
the box. The snake had been ordered 
by a foreign zoo. Another down river 
cargo specialty is cans of tropical fish 
destined for aquariums in the United 
States 
“The river life is tough at first but 
then, after awhile, vou really get to 
like it . . . I often wish I was back up 
there,” says Capt. Hugo Fischer, a 
former Amazon Catalina pilot who is 


were ten ofr 
snakes 


boa 
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have to put our trust in 
In the Amazon the 
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HEATING OPTICAL, ELECTRONIC, OR HYDRAULIC AIRBORNE EQUIPMENT 


WHERE CAN YOU USE 
G-E SPECIALTY HEATING EQUIPMENT? 


Whenever your equipment requires 
thermal conditioning, General Electric 
specialty heating equipment can help. 

G.E. has had extensive design 
and manufacturing experience in pro- 
viding controlled heating for a wide 
variety of applications. These applica- 
tions range from giant guided missile 
blankets to tiny one-inch long accel- 
erometer heaters. Problems of intricate 
shape, large or small size, unusual en- 
vironmental conditions, and amount 
of heat required have all been solved. 


LET US ANALYSE YOUR HEATING 
PROBLEM; a General Electric special- 
ty heating expert is available and a 
prompt answer is assured. 


FOR MORE INFORMATION contact your 
General Electric Aviation and Defense 
Industries Sales Office or send coupon. 
| General Electric Company 

| Section R220-10, Schenectady 5, N. Y. 

| Please send me new bulletin GEA-6285, 
| G-E Specialty Heating Equipment. 

| (1 for immediate project 

| C1) for reference only 

| Name 


Position 





GENERAL @@ ELECTRIC 








ENVIRONMENT-FREE 
GENERATORS 


J&H oil-cooled machines deliver full-rated output independent of 
aircraft speeds, ambients, altitudes 


Your tomorrow's 
electric system 
waits today at 
Jack & Heintz 











Shape designed for zero 
wave drag described in 
Aviation Age, June,1956. 


) 


Seven years of pioneering development at Jack & Heintz have produced avia- 
tion’s first ‘‘environment-free’’ generators. Permitting new size-weight- 
performance concepts for primary and special power systems, the J&H oil-cooled 
machines outrace the best contemporary units by a wide margin: 


¢ deliver full-rated power regardless of 
aircraft speeds, ambients, or altitudes 

*are smaller than any comparable 
air-cooled units 


*enable lighter and simpler 
installations 

* reduce drag by eliminating 
need for air ducts 


Scheduled for service on advanced aircraft, these J&H generators promise 
to be the ultimate approach to aircraft electric power. 


“Standardized” Approach to Each Advanced Electric System 


Regardless of the flight plateau you are sighting, the J&H oil-cooled genera- 
tors, with the proper heat sink, offer an immediate solution to your electric 
power needs. This frees you of 


40 kva 


aa 
& 


17 kva 


long lead times todevelop new 
generators. Each advance in 
flight conditions is met 
through adjustment of the 
heat sink. 

Confer with J&H special- 
ists. For basic design and 
performance data, write to 
Jack & Heintz, Inc., 17635 
Broadway, Cleveland 1, Ohio. 
Export Department: 13 East 
40th St., New York 16, N. Y. 








Representative J&H Oil-Cooled Generators 

30051-004 30052-00! 6123-1 31190 31192-003 6280-1 
25kw 12.3kw 190 amps 40 kva 20kvo =17 kva 
Volts d-c a-c, d-c 30 120/208 120/208 120/208 
3 outputs 3 outputs 

12,000 12,000 8,000 6,000 8,000 12,000 
Phase (cps) = _— — 3 3 3 

j 400. + «400 400 


J&H Model 
Nominal Rating 


Speed (rpm) 


Frequency (cps) — 1,600 - 
400 en. ares 
Power Factor (min) _— _ _- ae 75 75 
Weight (ib) 30 70 36% 165* 100° 50 
Length (in.) 12.71 14.3 10.57 27.25* 26.0* 12.85 
Diameter (in.) 45 775 6.5 13.0° 935° 7.5 
*includes Integrated Constant-Speed Drive 








©)1956 by Jack & Heintz, Inc. 


eBacK & H EI NUTZ AIRCRAFT ELECTRIC EQUIPMENT 


56 





stations will be able to interrogate the 
Miami Reservisor by means of specialls 
oded teletype messages. 
e Trans World Airlines system will pro 
vide space availability information on 
domestic flights for 31 davs in advance 
id overseas flights up to six months 
ihead I'WA_ will install magnetic 
ervisors at New York, Chicago and 
los Angeles. When an agent requests 
pace by means of his small agent set. 
the request automatically interrogates 
the nearest Reservisor. The TWA Re 
rvisor drums will not keep actual in 
entorv count but merely store informa 
n on space availability. When spac« 
sold. the igcnt operates 1 small lever 
m ti went set which automatically 
ransmits details of the sale, via_ tele 
tvpe, to TWA'’s central reservation 
yureau (Kansas Citv for domestic flights 
New York for overseas 
The TWA central reservations bu 
mu =will use manual posting te h 
niques to keep tab of the inventory for 
ich flight. However, Teleregister 
vorking out program which will en 
I'WA later to add a large mag 
eservisor at Kansas Citv and 
I perform this imventon 
iticall 
pace on a speci 
the entral reser 
end a teletvpe m 
listrict Resen 
comes out 
when inserted 
j1utomaticall 
ilability informatio 
that particular 
wailabk 
ind TWA R 


information 


mation by interrog 


+} + 


cir agent sc 


Copter Traffic Control 
To Be Studied by CAA 


Washington—Civil Acronautics Ad 
ninistration negotiating with the 
Nav to obtain a Sikorsky S-58 heli 

to study air-traffic-control prob 
issociated with inter-citv hel 
pter operations 

Acting Administrator James Pyle 
d the CAA wants to make a first 
ind study of navigational aids in 
licopter flights and has been working 
th the Navv on plans involving S-58s 
juipped with automatic stabilization 
gear and other equipment for instru 
ment flight 

(he CAA hopes that tests with the 
S-58 will determine whether helicopter 
service will fit into present airways and 
communications systems. The agency 
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MODEL E AP-100 TYPE 202 





Ales 





Ie 


Unit op ti y 
© Weight is 4% bbs. maximum 








MODEL E AP-150 TYPE 205 


© Opercting pressure switch maintains a system 
pressure of 17 P.S.1.A. 

*® Motor ~ Nyame HP. 7,500 R.P.M., 27 volts D.C 
— 1.8.8. 

© Current draw is 2.0 amperes maximum under 

ing ‘iti 
© Life is 500 operating hours 
© Weight is 8 lbs. maximum 





MODEL E AP-1500 TYPE 203 
aes oe maintains o system 


Motor is 1/15 H.P. nominal 24-28 volts D.C., 
5,000 8.P.M., continuous duty, shunt w 
Current drow is 3.4 amperes maximum under 
normal operating conditions 

Life is 500 operating hours 

Weight is 12 Ibs. moximuem 





MODEL € AP-2400 TYPE 2018 


Maintoins system pressure of 3) P.S.1A. 
Motor is 1/10 H.P., 24-28 volts D.C, 5,000 
R.P_M. continuous 

Current draw is 5.5 amperes moximum 

Life is 500 operating hours 

Weight is 10-3/4 Ibs. maximum 





MODEL E AP-3600 TYPE 200 


® Maintains system pressure of 31 P.S.1.A. 
. re Ae pe H.P., 10,000 R.P.M. 


:. | 1.3 amp./phose 
© Current draw is { 7.1 on DC. } amperes 
maximum under normal operating conditions 








COMPLETE 
AVIATION 
wo, YADUSTRIES, INC. CATALOG *330-P 
. 100 SKIFF SRE. ON REQUEST. 


- wamoen'! 
"anes « 





What’s YOUR Dynamotor Problem 7? 


problem-solving is our 
specialty here at Wincharger 


ine” 


DYNAMOTORS 


for guidance, 
fire control, 
radar, homing, 
transceivers 
and 
telemetering 


Wan a vital Defense establishment 
recently needed to develop a new 
power supply unit for a major project, 
they came to Wincharger's engineers 
with the job. We are already deliver- 
ing production units, and the Defense 
agency is frankly delighted with both 
the design and the production. 


Do YOU have a special application 
with special problems of vibration, 
altitude, heat, shock, humidity, regu- 
lation? 

Wincharger's Chief Engineer and his 
section heads like nothing better than 
solving such problems. 


They feel, in all modesty, that they 
know more about Dynamotors than 
anybody else in the world! They have 
some justification for this confidence, 
because they have been demonstrating 
@ remarkable understanding of Dyna- 
motors for many years. 


You might ask somebody—just about 
any leading name in the electronics 
industry—about Winco engineering. 
Then send us a letter or phone us, out- 
lining your requirements in electrical 
and mechanical characteristics, and 
your special problem. You will be well 
on the way to having it out of your 
hair. 


Manufactured by WINCHARGER CORPORATION.... Sioux City , lowa 


Subsidiory of the Zenith Radio Corporotion 





Bullet Nose 


Bullet-nosed propeller spinners which Uni- 
ted Air Lines is installing on Douglas 
DC-7s to add three miles an hour to present 
365 mph. cruising speed. All of the com 
pany’s 26 DC-7s will have the new Hamilton 
Standard spinners by December. In addi- 
tion to the increase in speed, the alu- 
minum spinners will also insulate pro- 
peller oil against congealment during cold 
weather and improve flow of air to engine 


cylinders. 


ilso intends to study heliport require- 
ments and to work out standards for 
pilots seeking instrument flight ratings 
for helicopters. 

Pyle predicted that multi-engine heli- 
copters would “provide a new opera- 
tional freedom while maintaining even 
higher safety standards than are pos- 
sible today.” 


Animal Hostel Planned 
a! . . 
For Idlewild Airport 

New York—Construction of a $180,- 
000 facility for transient animals, with 
rates ranging from $4-a-day for lions 
and tigers to five cents a day for canaries 
will begin this fall at New York Inter- 
national Airport 

The Port of New York Authority has 
nounced the signing of a lease with 
the American Society for the Prevention 
of Cruelty to Animals covering the 1.4 
cre site on which ASPCA will erect the 
shelter, said to be the first of its kind 
in this country 

Ihe plush hostel for this special 
class of international air traveler will be 
equipped with 36 individual tile ken 
nels with outdoor runs, paddocks, ex- 
ercise cages, and medical facilities in 
cluding ambulance service. Apes or 
monkeys may put up at the shelter for 
$2.50 a day single, or at reduced rates 
f traveling in groups 

Last vear over 100,000 animals were 
handled at Idlewild, including pets, 
race horses, elephants, and monkeys 
used in polio vaccine tests. 
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Greater Strength 


Differential axle loading through T-J Space- 
maker Air Cylinders forms a controlled walk- 
ing beam in this Tera-cruiser, designed and 
produced for the Army Ordnance Corps by the 
Four Wheel Drive Co., Clintonville, Wis. 


Weight of cylinders was important factor in 
choosing T-J Spacemakers, which reduce 
weight while providing same displacement and 
extra high safety factor. Fast delivery and space- 
saving features also favored T-J. Exclusive with 
T-J are new Super Cushion Flexible Seals for 
Air (to 200 P.S.I.) .. . and New Self-Aligning 
Master Cushion for Oil (to 750 P.S.I.).,Hard 
chrome plated bodies and piston rods are 
standard, at no extra cost. Wide range of styles, 
capacities . . . 64,000 combinations of the shelf! 
Write for bulletin SM-155-3. The Tomkins- 
Johnson Co., Jackson, Mich. 


MEETS WITH ALL JIC RECOMMENDATIONS 


TOMKINS-JOHNSON 


SIVITORS GIR BHD HYDRAULIC CYLIMOERS CUTTERS CcirecHoRs 





Republic 


The HOK-1 Is a four-place, twin intermeshing rotor 
machine powered by a Pratt & Whitney R-1340 nine- 
cylinder, air-cooled engine. 


EPUBLIC 


Wolds Widest Range of, Standard Steels 





Titanium saves weight... 
cuts cost in the Navy’s HOK-1 


The HOK-1 is a general utility, high performance 
helicopter manufactured by Kaman Aircraft Corpora- 
tion, Bloomfield, Connecticut. 


A weight-cost formula developed by Kaman engineers 
and used in combination with Titanium has resulted 
in substantial savings in the production of the HOK-1. 


In the photo at left, a Kaman assembler is shown 
fastening sections of the firewall between pilot and 
engine compartments. These sections are fabricated 
from .016 gage Republic Titanium, Type RS-70 
Annealed. This type has good forming qualities and 
a minimum tensile strength of 80,000 psi. 

The high strength and lightweight advantages of 
Republic Titanium are adding range, speed and ma- 
neuverability to both military and commercial aircraft. 
These characteristics—plus Titanium’s extremely high 
resistance to most forms of corrosion—are also being 
used to advantage in non-military applications such 
as, chemical equipment, heat exchangers, dehydration 
trays, anodizing racks and food-processing equipment. 

Republic, world’s largest producer of alloy and stain- 
less steels, and pioneer in high strength-to-weight 
metals, offers you years of experience gained through 
helping hundreds of manufacturers design and rede- 
sign their products to get more strength with less 
weight at less cost. 


This experience is available to you for your design and 
development work without cost or obligation. Just send 
the coupon or call your local Republic Sales Office, 


ALLOY STEELS cre vital in meeting today’s demands for speed and light 
weight. They provide the highest strength values—plus an exceptionally 
high strength-to-weight ratio that permits transmission of thousands of horse- 
power through tough, strong geors and shafts free from excess weight. 
Republic will help you apply these fine steels to insure safety, extend equip- 
ment life and reduce maintenance ond replacement costs. 


STEEL 


and Stack Product 


OTHER REPUBLIC PRODUCTS 
FOR THE AIRCRAFT INDUSTRY 


ENDURO STAINLESS STEEL, becouse of its resistance to corrosion, is used for 
bearings, housing and rotor in this turbine flow meter made by Fischer & 
Porter Co., Hatboro, Pa. This delicate instrument measures precise flow 
rate in testing jet fuels. The slightest trace of corrosion would impair its 
occuracy. ENDURO Stainless Steel helps maintain an accuracy of + 2%. 
Republic produces ENDURO in all commercial forms. 


®*@ceo% @ G 
ae 


REPUBLIC STEEL CORPORATION 
Dept. C-1885 
3118 East 45th Street « Cleveland 27, Ohio 


Please send more information on: 
0 Titanium D Alloy Steel 
0D ENDURO® Stainless Steel 


Name Title 





Company 





Address. 





—--------------} 


City Zone—— State 
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CONTROL BLOCKHOUSE at Patrick AFB designed by Daniel, Mann, Johnson and Mendenhall of Los Angeles showing vertical escape 
hatch and four periscope casings. Thick cushion of sand will cover the concrete to absorb shock. 


Architect-Engineers Build for Aviation 


MODEL OF ROCKET test stand designed by Ralph M. Parsons Co. of Los Angeles for 
Redstone Arsenal. 


a 


By Irving Stone 


Los Angeles—Architect-engineering 
firms are taking on a key role in avia- 
tion. Today, some architect-engineering 
companies have become specialists par 
ticipating in programs leading to devel- 
opment of weapon systems and crea 
tion of associated facilities. 

I'he extensive work they now are per 
forming generally is bevond the scope 
of the plane, missile or engine builder 
\ new talent is being introduced into 
the ever-broadening aeronautical pic- 
ture 

It wasn't so long ago that the prime 
aeronautical vehicle—the airplane—re- 
quired only a factory to build it and an 
airstrip from which to fly it. But now 
the airplane has become a sophisticated 
vehicle requiring special runways, han 
gars and fueling facilities. Added to 
this is the airplane’s close relative, the 
missile, which has introduced new com 
plexity in production, handling, test 
ind firing. 

And nudging its way into the weapon 
system picture is the nuclear-powered 
aircraft, which will bring with it a com 
plex of facilities not previously at 
tempted for basing, servicing and main 
tenance 


Specialized Team 

These relatively new developments 
have dictated the high utilization of the 
rchitect-engineering firm in acronauti 
cal projects which may range from ini 





mtemplated vast un 
ictual design of the 
to make the project a 


its job, the architect 
ranization draws on its 


team with  enginecring 


y ncompassing a wide Cross x ss 
of factors, such as nuclear radi- K i .. 
ay 
last and explosion criteria, fuel ; Wragg 
- Pte f ; 


sound attenuation, controls, 


m and numerous othe 


management talent has been devel- 
to ordinate ipplic ition of this 
ind to move fast to meet the 


tr an iccelerated or crash 


the prime jobs which some- 
egated to the archi- 
feasibility study, the 
lopment of perhaps 
stem or a rclated item. Some 
isibility studies come to the 
t-enginee! from __ the using 
yme from the prime contractor, Z 
gine PULICCT, FOUNDATION for flame deflector of DMJM-designed missile test stand at Patrick AFB. 
a ae he Pp Piles will be part of test stand foundation. 
i bit’ 1S mh 
msiderations of man ma, 
time involved ; : ; — - ee -~- 
t, the feasibility study is an 4 

of the total technical knowledge 
m a given subject to deter 
hether this information can _ b« 
practically to make possible the 
luction of a workable system. For 
the studv may be concerned 
e possibilities of developing the 


| facilities f inusual fuel =< 
in l OT an unl 1 C r 


which a new breed of power- 
uld be developed oy Sk pee a 


Service Organization 
The architect-engineer with its team 
specialists then acts as a service o1 
ion and may find it necessary to . “ 
with numerous scientific agen hey. s 
n those having a remote rela Nea’ 
to the study problem TYPICAL HIGH-SPEED aircraft fucling system designed by 
the feasibility study deter 
racti lity of 1 concept le id 
n of a new system, 
’ its components, the architect- 
WihCcel next ma\ be ¢ illed upon to 
translate the theory of the study into a 
ram leading to the ultimate devel- 
opment of operational hardware. ‘This 
idditional study and may be 
oncerned with what new laboratory 
facilities will be required, manpower de- 
mands, and time involved 
If. after this study, the using agency 
the prime contractor decides that it 


Parsons for 


he 
practical to go ahead with the project 
the architect-engineer will design the 
laboratory facilities, may even operate 
them initially and train the using agen- 

or prime contractor's personnel to 


ARTIST’S VERSION of Parson-designed nuclear reactor and engineering test facility for 


take ov rs 
Research and deve lopment work in “Cold” lab for setup of components and systems is at left. 


these initial facilities may lead to the 


Wright Air Development Center. 
At right is reactor and radiation cells. Center is “hot” lab where exposed systems are analyzed 
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Wanted: Design 
Development 
and Production 

Engineers 


ONEYWELL'S advanced development 
H programs and associated production 
require creative and imaginative thinking. 

The “Erector Set’’ you see on the op- 
posite page is an example of the flexibility 
and imagination encouraged and re- 
warded at Honeywell's Aeronautical 
Division 

With many design teams, working ona 
great variety of projects and with many 
designs going into production, we have 
exceptionally exciting careers ahead for 
engineers capable of designing compo- 
nents and engineering them into full 
scale production for— 


* INERTIAL GUIDANCE 

® FLIGHT CONTROL SYSTEMS 

® LIQUID MEASUREMENT 
SYSTEMS 

® VERTICAL, RATE AND 
INTEGRATING GYROS 

® DIGITAL COMPUTERS 


At Honeywell you'll head up your own 
task group. Draftsmen, technicians, 
model makers and evaluation engineers 
essential to the project will look to you 
for technical instructions 

An engineering degree or its equiva- 
lent plus practical experience with related 
or similar equipment is required 


Consider these advantages 


® Minneapolis, the city of lakes and 
parks, offers you metropolitan living in a 
suburban atmosphere. No commuting. 


@ Travel and moving expenses paid. 


@ First-rate salaries, insurance-pension 
systems, plant and technical facilities. 


®@ Honeywell, leader in control systems, 
is a sound diversified growth company, 
continually expanding, that offers perma- 
nent Opportunity to you. 


Write to us 


If you are interested in a career at Honey- 
well, call or send your résumé to Bruce 

food, Aeronautical Division, 2604 Ridg- 
way Road, Minneapolis 13. 


Honeywell 


AERONAUTICAL DIVISION 











DRAWING OF DMJM-designed personnel 
aitlock for dust control in North American 
Aviation’s autonavigation building. 


assignment for the architect-engineer to 
design additional facilities for fabrica- 
tion of prototype articles and their 
testing. 

A final round of facilities may be de 
signed for production and test. 

One of the prominent 
engineering organizations 
with this specialized field of work is 
Ralph M. Parsons Co., headquartered 
in Los Angeles. Parsons is engaged in 
idvanced aviation projects which draw 
heavily on the specialized skills of the 


architect- 
associated 


irchitect-engineer. 

These projects include the Air Force 
ind Navy nuclear-powered aircraft pro- 
grams, intermediate-range ballistic mis 
sile program, high energy fuel develop 
ment, and design of facilities for nuclear 
engine development at the National 
Reactor Test Station in Idaho. 


WADC Facility 


One of the test installations recently 
designed by Parsons is the nuclear reac 
tor and engineering facility at Wright 
Patterson AFB, to provide Wright Air 
Development Center with the means 
tor investigating materials, components 
and systems for the nuclear programs 
(AW Aug. 6, p. 173). 

The huge integrated —high-thrust 
rocket test station at Edwards AFB 
(AW Aug. 6, p. 143) also was designed 
by Parsons. This facility includes tower- 
ing test stands, control stations, instru- 
mentation, propellant storage and han- 
dling provisions, hazardous-waste dis- 
posal systems, laboratories and shops. 

Underground bulk fuel storage facili- 
ties have been designed by Parsons for 
Strategic Air Command bases through- 
out the world. 

An early (1948) notable accomplish- 
ment of Parsons was the design of 
technical facilities at Los Alamos, N. M., 
for the development of nuclear weapons. 

During the past ten years, Parsons 
has performed architect-engineering 


services for facilities having a total con- 
structional value in excess of $2 billion. 
A substantial share of this has been de- 
sign services associated with aviation 
projects. 

Another organization whose work 
points up the important relationship 
of the architect-engineer to today’s 
aeronautical activity is Daniel, Mann, 
Johnson and Mendenhall, also §head- 
quartered in Los Angeles. 

DMJM has been associated with the 
intercontinental ballistic missile _ pro- 
gram for Convair, North American Avi- 
ation, the Air Force and the Corps of 
Engineers. 


Static Test 

For the San Diego area, the company 
has designed a stand to static test the 
entire missile and another stand to test 
missile components in conjunction with 
engine operation. One of the big prob- 
lems was that of “uplift’—the stands 
had to be designed to take the high 
thrust of the rocket engines without 
impairment of — structural — stability. 
Forces imposed by engine gimballing 
ilso posed severe structural problems. 
And the stands had to be designed to 
resist earthquake forces which might 
occur during test. Each stand requires 
30,000 gal. of water per minute to cool 
the 1-in.-thick-plate flame deflectors 
which would otherwise melt in a matter 
of seconds 

Associated with the test stands is a 
control blockhouse which has been 
built to resist the high blast of an ex- 
plosion, vet is sufficiently close to the 
stand to avoid loss of accuracy in in- 
strumentation 

Also designed for Convair at San 
Diego is a mezzanine covering more 
than 100,000 sq. ft., for use with ICBM 
activities 


Hurricane Forces 

For construction at Air Force Missile 
lest Center, Patrick AFB, four com- 
bination static and launching test stand 
complexes have been designed by 
DMJM for Convair’s use 

I'wo of these stands were designed 
under Corps of Engineers supervision, 
and the other two were under subcon- 
tract to Convair. 

Uplift thrust for static test stand op- 
eration had to be resisted by pile con- 
struction because of sandy _ terrain. 
Stands also had to be designed to resist 
hurricane forces. 

Associated with the combination 
stands are provisions for elevating and 
fueling the missile. 

Control blockhouses, about 60 ft. in 
diameter with walls 10-20 ft. thick, are 
designed to resist explosions of missiles 
which are fired and aborted in flight, 
resulting in a near-miss or direct hit 
on the blockhouse. A thick cushion of 
sand over the concrete structure is 
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Jigs, made from miscellaneous hardware 

like this, enable Honeywell Aero technicians to 
build temporary tooling in minutes at one- 
twentieth the cost of standard type fixtures. 
These so-called ‘‘erector set’’ jigs are used 

for short-run items, test fixtures and preliminary 


tooling. The idea, developed in the production 


department, is typical of the flexibility and 


imagination encouraged and rewarded 


at Honeywell Aero. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 





New 


TORO:SET 


Fastener 


Can be 
Power Driven 


--. YET REMOVED 
WITHOUT DIFFICULTY 


American’s new TORQ-SET fastener for aircraft is 
the only one of its kind with a wrenching recess 
which allows power driving at extremely high 
torque, ‘yet it can be removed without difficulty. 
This is because TORQ-SET’s recess has driving 
walls that form a direct axis for driving. And 
TORQ-SET, supplied in high strength alloy steels 
(including the newer heat-resistant types) — is 
designed to permit extremely high wrenchability 
without burring or distortion. On-the-job 
performance shows that the need for head 
refinishing is eliminated. 

In addition to its exclusive recess design, 
TORQ-SET is produced by American as a 
completely forged product . . . affording the 
benefits of the superior physical properties of 
forging and making it possible to furnish the 
unlimited quantities required by mass producers. 
Find out how TORQ-SET can help solve your 
production problems. Write, wire or telephone 
today. American Screw Co., Willimantic, Conn. 


The biggest news : 
in fasteners comes from... ==) E 


= AMERICAN SCREW CO. WILLIMANTIC, CONN. 
Chicago, lll. + Detroit, Mich. + Norristown, Pa. 


West Coast Sales Office and Warehouse: Air Industries of California, 922 W. Hyde Park Bivd., Inglewood, California 





used to absorb shock. Observation froiu 
the blockhouse is by periscope or closed 
rcuit I'\ 

\lso being designed for Patrick is 
liquid oxvgen (lox) manufacturing 
cility to support all of the missile 
programs at the base The design 
illows for ultimately doubling the in- 
itial production of lox. 


a 
i 
if 


Substantial Increase 


For North American Aviation’s use at 
Santa Susana an even larger lox plant 
has been designed. ‘This, coupled with 
ther lox plants for the ICBM pro 
gram, will increase the total lox man 
ufacturing capability of the country by 

substantial amount All these lox 
facilities, unusually large by commer 
ial standards, involve out-size equip 
ment and massive foundations 

\ multiplicity of stands has been 
designed by DMJM for NAA’s Rocket 
dvne Division at Santa Susana to test 
rocket engines for the ICBM and 
IRBM _ programs, as well as to serve 

1 facility for development of future 
engines. One of the test stands is de 
signed to incorporate a vacuum cham 
ber to simulate altitude conditions in 
onnection with engine operation 
AW, Apr. 23, p. 37 

The jutonavigation building at 
NAA’s Autonetics Division, Downey, 
Calif.. is another example of design 

ialization demanded of the archi 
t-engineer to support the exacting 
rements in the development, en 
ring and manufacture of automa 
navigation svstems. A large portion 
f the building has been designed by 
DMJM for “dust-free” conditions—dust 
ount of 10,000 particles, or less, 0.3 
micron in size, per cubic foot of air 
This compares with from 12 to 75 
million particles of dust, one micron in 
size, per cubic foot of normal air.) Tem 
perature has to be controlled to plus 
or minus 4 deg. F, and humidity to less 
than 45%. There are special personnel- 
1ecess airlocks and workers use lint-free 
smocks and headpieces. 


Flexibility 

Another highlight of the building is 
the flexibility designed into it with re 
gard to area rearrangement and special 
utilities to take care of modification 
to meet future developments in pro 
duction. Total area involved is about 
230,000 sq. ft. in the initial plan, 
with expansion possible to double this 
irca 

One of the specialized jobs DMJM 
is performing for the Air Force relates 
to overseas air bases Alreadv this 
irchitect-engineering firm has planned 
ind designed or rehabilitated more than 
30 major bases in the United King 
dom, Europe, Pacific area and the 
Far East 

Installation highlights have been 
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FASTENER PROBLEM 


SIMPLIFIED FASTENING METHOD 


developed for Douglas' fuel-tank access doors 


A design for fuel-tank access doors, in use by Douglas Aircraft Company on DC-6 
and DC-7 airliners, involves a rubber coated assembly of fasteners in gasket-type 
clamping rings. Douglas engineers required a threaded, self locking fastener that 
would retain the advantages of the basic sealing method while providing a prac- 
tical, safe method of attachment 
ESNA supplied the solution in the form of an improved self-retaining splined 
shank type nut. Developed specifically for such applications, the ND2398 offers 
these design features: (1) A chamfered pilot on the shank to center the nut and 
assure equal seating of the splines around the installation hole. (2) A chip relief 
groove to allow actual broaching of the hole and thereby minimize hoop stress 
in the work; it also insures proper seating of the part. (3) Minimum flange diam 
eter for close clearance applications. (4) A counterbore to provide thread length 
to accommodate “AN” bolts. 
The spline nuts are simply pressed into drilled holes and the entire assembly 
coated with rubber. (The high reusability assured by nylon insert ELASTIC 
STOP nuts is, of course, essential to this type of access 
door application. ) Douglas engineers report significant 
time and labor savings in fabrication and maintenance. 


ESNA can provide a practical solution to your 
most difficult locknut fastening problems. Send 
coupon for design information. 


coo eae a ee ene 


Dept. N10-1050, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastening information: 


DATA SHEET ON [] ELASTIC sTOP® ] Here is a drawing of our product 
ND2398 SPLINE nut bulletin What self-locking fastener would 
NUT you suggest? 


Title 








Firm 








Street 








City 





Wigh-strength Aicoa forged mag- 
Besium nosewheel soves weight 
‘n the Douglas DC-7C. 





Now 


Alcoa 


forges 


lighter, 


stronger wheels 





for bigger, faster planes 


Alcoa’s mammoth forging facilities can now provide 
the aviation industry with its biggest . . . or smallest 
. . . forged magnesium wheels. The switch to forged 
wheels has accelerated to the point where one out 
of every three wheels is now a forging. 

Why the switch? 

Higher landing and take-off speeds, heavier loads, 
tubeless tires, higher tire pressures all demanded the 
ultimate in wheel strength. 

Like a chain, a wheel can be no stronger than its 
weakest part. With forged magnesium wheels, each 
segment is subjected to the same forces as it rolls. 
Plane designers get the required high strength, 
uniform grain structure, high fatigue strength and 
less weight. 

Another consideration is the need for bigger 
brakes. 

Well-designed forgings do not require large fillets 
or ribs to provide more strength at the critical bead 


68 


radius. This means maximum area is available for 
full-sized drums. 

Alcoa® has worked closely with aircraft designers 
and wheel builders to provide the right alloys, 
forging methods and forging equipment. The vast 
knowledge of light metallurgy available at Alcoa 
helps speed wheels from design to final produc- 
tion. You can learn more about what Alcoa can do 
to help you by writing ALUMINUM COMPANY OF 
AMERICA, 1800-K Alcoa Building, Pittsburgh 19, Pa. 


ALWAYS FASTEN ALUMINUM WITH ALCOA ALUMINUM FASTENERS 


i THE ALCOA HOUR 
saseanete rs ase en ; 


we CHOSE 


Your Guide to 
the Best in 
we oe” Aluminum Valve 


prcouc’s - 
sane 





ial underground lied by DMJM t Hq USAI Con 
high specd r¢ 1 Asst Chict of Staft—Installa 
enance shoj 1 Phe service mmprise the fur 
lengthened 
nou 


mal faciliti 


Bristol Control Test Vehicle 


First details of this elderly Bristol control test vehicle were shown at the SBAC display at Farnborough. Vehicle is rocket boosted and 
after separation coasts to termination. Maximum speed is over 2,000 fps.; peak acceleration is 35 G. Wings of very low aspect ratio are 
fixed and have truncated double-wedge airfoil sections. Tail surfaces are similar, but are movable. 





ELECTRICAL AIRCRAFT 
EQUIPMENT DISPLAY 


OCTOBER 25, 6 P.M.-11 P.M. * OCTOBER 26, NOON TILL 11 P.M. 


PAN PACIFIC AUDITORIUM, LOS ANGELES 


Admission by ticket only. 

Tickets may be obtained without 
charge from any of the exhibitors 
or from the Aircraft Electrical Society 


AIRCRAFT ELECTRICAL SOCIETY 


921 SO. ROBERTSON BLVD. + LOS ANGELES 35, CALIF. 
PHONE: BRADSHAW 2-1040 
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SPECIAL-PURPOSE FASTENERS 
BY MONADNOCK 
—s4 


@® SPEED ASSEMBLY 
@® EASE MAINTENANCE 
@® ENSURE TROUBLE-FREE PERFORMANCE 


Long experience in designing fasteners and allied devices 


ircraft manufacturers enables Monadnock 


ring a wealth of specialized skill to bear on 


rticular fastening probiems 


, : . , , 
arge-scale production facilities for the fabricauon a 


nbly of metal and plastic components ensure prom} 


livery of volume orders. 


~ SOL-A-NUT 
~S “A Heat resistant 


Stainiess steel nut 


WEDJIT — Seat and AIRLOC STUD 
with nylon sealing ring 
fits standard Airloc 


ADNOCK .————__. 


$< 


jo tie-down fastener 


San Leandro, California 


WIRE 
HARNESS 
Pi icels BAND 
NYLON GROMMET -owling and 
Light nag-proof, panel fastener 


chemically inert 


Subsidiary of UNITED-CARR FASTENER CORP. 








Design Almost Complete on 


Klectra as Fabrication B 


begins this week 
Electra turbo 


reported to 


l’abrication work 
n the first Lo kheed 
op transport. De 


complete and pavload figures 


gn 


upped -U from carly esti 
‘ age 
21,638 lb., with an increas« 


in maximum takcoft 


have 


7 
Mf preliminary d¢ 


dimensions 
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ind wing span has 
Height of the tail 
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flow 
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Propeller Choice 
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Flight Controls 


Flight ontrol 


t ‘ 





Fuselage length 
luselage inside diameter 
Height over tail 

Wing span 


Aspect ratio 


Lower compartment cargo volum« 


Fuel capacity 


Maximum gross takeoff weight 
Maximum landing weight 
Maximum zero fuel weight 
Weight empty 

Maximum payload (Weight Limit) 


Payload (Custom Interior) 


Maximum level flight speed 


Maximum range, no reserve 
Maximum range, 2.5 hrs. reserve 
Service ceiling 





l akeoff distance over 50-foot obstacle (sea level) 


Capacities 


Weights 


Performance 


4100 


or 5800 ft. @ 
Landing distance at maximum landing weight (without reversing props) 


Maximum rate of climb at normal rated power (sea level) 
@ 113,000 Ibs. or 2400 ft. per min. @ 92,000 Ibs. 


Stalling speed at maximum landing weight with landing flaps 
389 knots G@ 


Maximum cruise speed, landing weight with space limit payload 


New Electra Specifications 


Dimensions 


6.5 in 
128 in 
32 ft., 1 in 
90 tt 


104 ft 


13.000 Ibs 
95.650 Ibs 
80.910 Ibs 
56.000 Ibs 
21.638 Ibs. 
18,000 Ibs 


97.500 Ibs 
113,000 Ibs. 

5400 ft. 
1670 ft. per min. 


tt. @ 


93 knots 
12.000 ft. 
354 knots 
@ 20.000 ft. 


3680 miles (3200 naut. mi.) 


2740 mi 


27,000 ft. G 


. (2380 naut. mi.) 
100,000 Ibs. 
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Lockheed Develops 
Missile Data System 
Van Nuys, Calif.—Dectail f 
1m ving technique I rd 
lvzing guided m | 

ATO 
nautical Re 
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ecnc!i 
t chni 
Nn introdu ed 
ish 
mplete 
The 


( hine de I 


n svste1 
testing, Db 
the tin 
inalysis 
iutomati 
ped by | 
classifies as manv as lf 
Readings ar 
verter which 
ounting-tvpe card-punching machin 
Ihe punched cards are fed into a high 
peed electronic computer, then into an 
utomatic plotting machine adapted to 


SC ond 


control tandard a 


1 graph of the missile’s per 
formance for study 

Lockheed reports that numerous U.S 
missile manufacturers are incorporating 
the basic principles of the technique 


into their systems. 


produce 
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SKETCH OF EJECTION seat arrangement 


pattern to reduce decelerative “G” loads and airblast on occupant. 2. Side fins provide 
Horizontal vanes limit roll velocity for improved flight dynamics. 


yaw stability. 3. 


4. Lateral head supports relieve neck loads. 5. 
6. Guards prevent leg spreading under airloads. 


Feet are automatically retracted and held. 
Porous webbing restrains arms. 


8. Oxygen and communication equipment are designed to withstand afrblast. 


Ejection Seat Developed for Mach 3 
After ARDC Decides on Capsules 


Los Angeles—A supersonic 
ejection seat has been developed which 
is designed to permit safe escape limits 
exceeding 800 kts. at sea level and 
Mach 3 at altitude. The development 
comes in the face of a decision by Air 
Research and Development Command 
to require escape capsules incorporating 
protective and survival devices for all 
new aircraft with performance exceed- 
ing 600 knots IAS and 50,000 ft. alti- 
tude. 

The ARDC decision was made known 
it the Air Force-industrvy conference 
on emergency escape from high per 
formance aircraft, Santa Barbara, Calif., 
by Capt. John W. Goodrich, directorate 
of research, Wright Air Development 
Center. 


Full-Scale Tests 


Details of the ejection seat for 
supersonic escape, a development of 
Lockheed Aircraft Corp., were outlined 
at the same mecting bv Lockheed’s 
P. A. Colman and I. H. Culver. The 
conference, the 24th of its kind, was 
sponsored by USAF Directorate of 
I'light Safety Research. 


escape 


72 


Wind tunnel and free flight model 
tests of the seat reportedly have been 
completed. Full-scale rocket sled tests 
are scheduled for the fall of this vear 
and the carly part of 1957, release of 
detail production design for early next 
vear, and first production units in the 
latter half of next vear 


Minimum Modification 
Known as the Model D, the 


sonic-escape ejection seat has been de- 
signed for retrofitting to present air- 
craft with modification to 
plane and cockpit. The seat de 
downward-cjection configura- 
ingenious fea- 


Super 


MinwnumM 
new 
sign, a 
tion, incorporates man 
tures: 
eA skip-flow generator extends from 
between the pilot’s flect to surround 
him, in effect, with an atmospheric cap- 
sulc 

The skip-flow generator consists of 
a plate at the end of an actuated rod. 
This plate, presented to the airstream 
at a slightly up-tilted angle, modifies 
the airflow pattern to reduce decelera- 
tive G-loads and airblast on the occu- 
pant of the scat. 


Design deceleration values are less 
than recognized conservative limits fot 
body damage. 

Schlieren studics at Mach 2 
the faired body flow deflection obtained 
with skip-flow in contrast to the drag 
producing disturbances obtained with 
the conventional blunt seat. 

Chest with skip-flow is re 
ported to be one-quarter that resulting 
with the conventional seat and no skip 
flow, 

\ characteristic of the skip-flow gen 
crator is its increased drag reduction 
with increase in Mach number. 

e Side fins in conjunction with the for 
ward center of gravity resulting from 
extension of skip-flow generator pro 
vide directional stabilitv. Fins extend 
below bottom of seat. 

¢@ Horizontal vanes, which are hinged 
at approximately the middle of the fins, 
extend up to limit roll velocity for im 
proved flight dynamics. 

e Pitch stability and trim in normal 
ejection attitude are improved by for- 
ward location of center of gravity and 
acrodynamic effects of extended skip- 
flow generator. Restoring pitching mo 
ments extend over a large-angle range, 
thus accepting substantial launching 
perturbations. 

¢ Lateral head supports, which clamp 
the helmet on each side, relieve the 
cffect of airloads on the crew membcr’s 
neck, 

@ Normal attachment and release of 
foot is accomplished with a simple foot 
motion. During ejection, feet are pulled 
into position and positively held until 
time of separation of pilot from seat. 

e Guards pivot forward along-side knees 
and prevent legs from spreading undet 
airloads. 

© Restraining webbing is used alongsidc 
pilot’s arms to prevent their outward 
motion, while allowing airloads to 
counteract inertia forces 

e Bulky oxygen and communication 
equipment has been modified to with- 
stand airblast. 


Stable Seat 


In a high speed ejection, the roll 
vanes, skip-flow generator, and leg 
guards are positioned prior to separa- 
tion from the plane. Deceleration and 
descent are made in a stabk 
upon attaining proper combination of 
iltitude and indicated airspeed the 
parachute is deploved from the seat 
Seat separates from crew member im 
mediately after opening shock, allowing 
the crew member to descend to ground 
bv chute. 

At low altitude, with an indicated air- 
speed of less than 300 kts., chute de- 
ploys immediately upon ejection. Scat 
is released immediately after opening 
shock, and crew member descends by 
chute. 


show 


pressure 


seat, and 
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FLYING DOWN TO DIXIE... 


It’s always a short hop to 


——— 


Flying down south, up north or to points in be- 
tween, you’ll always find an Esso Aviation Dealer 
ready with prompt service, experienced operators 
and famous Esso Aviation Products. 

Wherever you fly from Maine to Texas, there 
are over 600 Esso Aviation Dealers conveniently 
located with Esso fuels and lubricants, the high 
quality products used by the world’s leading air- 

- lines and backed by over 46 years 


of flight testing and research. 

And whether you fly for business or pleasure, 
by company or private plane, with an Esso Credit 
Card you can charge gasoline and oil, lubrication, 
tire and battery services, landing fees, over-night 
storage in transit and minor emergency repairs. 

Wherever you fly—from Maine to Texas—you’ll 
find Esso Aviation Dealers ready to serve you 
with high quality Esso Aviation Products. 


FREE TO PILOTS! See your nearest Esso Aviation Dealer for a free Flight Sequence Card, 
containing everything from VHF frequencies for private pilots to traffic control light signals. 
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Power w 


This revolutionary a-¢ generator is cooled and lubricated by 
engine oil . . . has no brushes, slip rings, commutator or grease- 
lubricated bearings ... gives superior performance. 

Westinghouse research in the field of semiconductors produced 
the high-temperature silicon diodes that are the key to the operation 
of this new generator. A-c power generated in the exciter armature 
is fed into the silicon rectifiers mounted on the generator shaft. The 


resulting d-c output supplies the main rotating d-c field. 


Without brushes, aviation gas turbine engine oil can cool and 
lubricate the generator. Oil is pumped through the generator shaft, 
through tubes in the frame casting, and is used in the hydraulic 
constant-speed drive. All heat picked up by the oil is dissipated in the 
engine oil cooler. The generator operates safely with engine oil at 
temperatures up to 300 degrees Fahrenheit. All the usual generator 
trouble spots are eliminated—no brushes or commutating parts to 
wear, bearing lubricant is continuously replaced. 

This is the first generator that is completely integrated with its 
drive, with the engine oil cooling system and with the balance of the 
electrical system. It is completely enclosed; there are no air tubes or 
ducts to occupy space and clutter up the airframe; all external oil 
seals are static and there is no overboard drainage of oil. No addi- 
tional plumbing is required because the extension of the engine oil 
lubricating system is all internal. Now—aircraft altitude and speed 
will no longer be limited by the electrical system—a big step toward 


helping you bring tomorrow’s aircraft... one step closer. J-91024 


THE WESTINGHOUSE AVIATION FAMILY 


Jet Propulsion * Airborne Systems Components « Wind Tunnels 
Airborne Elec: nics ¢ Airport Lighting « Ground Electronics 


Aircraft Electrical Systems and Motors 


you can BE SURE... iF 17S 


Westinghouse 
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Amweld’ Components 
Nieet Air Force Specs 


SS agin ey hy 


nial 
Today’s Air Force specifications are someé-of the most 
rigid known to industry. For example, during the assembly 
of this nozzle box, which is used on a turbosupercharger, more 
than 30 inspections are required. This nozzle box is assembled by 
fabricating 68 parts of 24 different types of material, using 
6 different types of welding. The finished component must have 
the same tensile strength and original characteristics 
as the parent metal. 


Amweld, with its special ability to form, weld, size and 
machine rings, circular weldments and components, is geared to Peas 
the manufacture of such complex parts. WELDING 
Do you have a component assembly problem? If so, contact the 

Industrial Products Division of The American Welding & aw in 
Manufacturing Co. today! They will be pleased to help you. : 


——— \ 
—_— wy 


THE AMERICAN WELDING & MANUFACTURING CO. SS 
420 DIETZ ROAD . WARREN, OHIO MACHINING 
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MOBILE GENEST muffler attached to USAF Lockheed T-33 at Fuerstenfeldbruck is made 


of perforated sheet iron, lined with perforated sheet iron and narrow meshed wire gauze. 


German Jet Muffler Developed 


Bonn—The first German-made muffler 
of jet aircraft blast has been developed 
by the firm Werner Genest, Stuttgart 
Degerloch It recently was demon 
strated before representatives of the 
German Defense Ministrv, the U. S., 
British and Dutch air forces and sev 
eral German and foreign aircraft firms 

Demonstration took place in Fuer- 
stenfeldbruck with the assistance of the 
U. S. Air Force which made available 
two Lockheed T-33 jet trainers 

lhe Genest silencer, named “Jonny,” 
is mobile and can be used to muffle th 
din from planes just prior to takeoff 
ind during preflight and postflight in 
spection It muffles low frequency 
sound. from the combustion chambers 
ind aerodynamic phenomena, but not 
uir intake high frequency sound 

Silencer is constructed in form of a 
diffuser with the inner section widen 
ing from 0.6 to 1.5 m. ‘Total length i 
7.5 m., including a transition conc 
largest outward diameter is 2.2 m. The 
silencer is made of normal perforated 
sheet iron, the inner channel is covered 
with perforated sheet iron of 1 mm 
and narrow meshed wire gauze. Total 
weight is about 7 tons 

Che dimensions were kept as small as 
possible to aid mobility. 

Turbulence agglomerations are pre- 
vented by the installation of grids in 


SILENCER is in form of diffuser with 
inner section widening from 0.6 to 1.5 m. 
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the muffler head. The muffler silences 
the extremely low frequencies (40-400 
liz) at a length of onlv 6 m. effectively 
ind it secures an average soundproofing 

25 dB, thus reducing the exhaust 
noise to one fifth of its origial strength 


Convair Starts Work 
On $2 Million Facility 

Ft. Worth, Tex.—Work on a $2 mil 
lion high-altitude test facility will be 
gin here this month at the Convair 
Division of General Dynamics Corp 

Three test cells of varied sizes will 
simulate altitudes up to 100,000 ft 
md temperatures from 100 to plus 
500 degrees fahrenheit The facility 
will include a test building housing th« 
cells, an instrument corridor and a con 
trol room and an equipment building 
housing compressors and heat, refrig 
eration and auxiliary equipment. Walls 
of both buildings will be reinforced 
steel plate with 12-in. thick insulation 

Completion of the buildings is ex- 
pected in 1957. Control room design, 
utility services and site development are 
being done by the Ft. Worth architec- 
tural firm of Wyatt C. Hedrick. De 
tail design and construction of me 
chanical systems and test chambers will 
be done by Arthur E. Magher Co. Inc., 
of New York. 


Treop Carriers to Make 
Airdrop for Antarctica 


Sixty-Third Troop Carrier Wing will 
carry out Air Force airdrop of build 
ings, tractors, equipment and supplies 
to the International Geophysical Year 
base in Antarctica. Eight specially 
equipped Douglas C-124 Globemasters 
will leave Donaldson AFB this month 
and next for New Zealand where air- 
lift operation will be based. First mis 
sions to Navy icestrip at McMurdo 
Sound will begin about Oct. 15, and 
four C-124s will be based there. 


A Compact 
and 

Lightweight 

Pneumatic 


Shut Off 
Valve 


*Solenoid Operated 


© Hi Pressure 
Working 3000 PSI 
Burst 7500 PSI 


© Low Pressure Drop: 
10 PSI G@ 
2 Ibs/min. air with 
inlet @ 1500 PSI 


® Continuous Duty. 


¢ Hi Ambient Temp: 
65 F to 250 F 


© Weight: .78 Ibs 


* Flow Either Direc- 
tion with current off 


®No Flow With Cur- 
rent On 
® Available Normally 


Open or Normally 
Closed 
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ENGINEERS—working at GPL 
can put you at the forefront of your profession. 


D AL pezipadsny yg: 





helicopter. Launcher being planned will be parachuted. 


HONEST JOHN leaving lightweight launcher which can be moved by 


Army’s 101st Ready for USAF Airlift 


By Claude O. Witze 


Ft. Campbell, Ky.—U.S. Army’s f 
mous 10Ist Airborne Division, react: 
vated treamlined and glowing with 
pit and polish, is ready to fight am 

in the world if the USAT 
the transportation 
Secretary Wilber M. Brucker 
he has been assured in Pentagon 
erences that there is sufficient ai 
ivailable to move the 10\Ist 
ming Eagles” Division. In the 
new organization, this means 11,5! 
men and their equipment to launch 
nd face atomic weapons 
Brucker’s statement, made here du 
1 full day of reactivation ceremon 
stands in contrast to testimony of 
st May before a Senate Airpower In 
stigating Subcommittee hearing in 
hington. At that time, Maj. Gen 


rle G. Wheelet Army director of my . ‘J - “ a? 2 3 ; | 
ins nd Lt. Gen. James M. Gavin ONE of the new pieces of equipment for 101st Airborne, a Caterpillar D6S 


hiet of research and de velopment, tc operated by division’s 326th Airborne Engineer Bn. Bulldozer can be parachuted 


tified that USAF capability did not 
meet Army air lift requirements, pal 
ticularly if the Strategic Air Command 
ind Tactical Air Command needed the 
capacity for higher-priority flights 

Brucker’s statement at Ft. Campbell 
v understood to mean that USAI 
Secretary Donald A. Quarles has prom 
ised that strategic and tactical transport 
planes will be provided if the 10I]st is 
called upon to put out a “brush fire” 
uprising in some foreign country. 

According to Maj. Gen. Thomas | 
Sherburne, commander of the 10st, 
his troops would need the equivalent of 
350 Douglas C-124s for a strategic haul 
nd 600 Fairchild C-119s on a tactical 
mission. 

The USAF is known to have little 
more than 400 C-124s scattered among 
SAC, the Tactical Air Command and 


ee 


CRANE-SHOVEL weighing 14,700 Ib. which can lift 18,000 Ib. also can be transported 
in C-119. Unit can be parachuted without its 224 ft. boom. 
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the Military Air Transport Service 
About 1,100 C-119s were built and arc 
now scattered across the U.S., | urope 
and the Far East. The task of hauling 
the 101st has been assigned to the ‘Ta 
tical Air Command. 


Fairchild Transports 

Brucker 
lift issuc in top Defens¢ 
circles following the hearing before thc 
Senate subcommittee and is now satis 
fied that the USAF will take care of the 
Armv’s needs 

I am satisfied with this assurance,” 

he said, “but I am following it up to 
make doubly sure.” 

In addition to its C-124s and C-119s, 
the USAF has a growing number of 
Vairchild C-123 assault transports com- 
ing into use. Eventuallv, the C-119 is 
to be replaced by the higher-capacity 
Lockheed C-130 turboprop transport 
ind the C-124 by the newer and bigger 
Douglas C-133 and C-132. 

Brucker gave evidence that th 
USAF cannot expect any relaxation of 
Army pressure to provide increasing 
tir lift capacity. He indicated that the 
101st will be followed by a_ second 
streamlined airborne outfit and then by 
two infantry divisions that will be cut 
down and lightened to make them air 
transportable. 

The infantrv divisions would not be 
expected to haul their heavy equip 
ment by air, he said. 

One of the impressive 


said he had pressed the au 
Department 


things about 


<< 


4m re. 


the organized 101 t 
11.500 men from the World War II 
of 17.300. is the fact that it can 
vith about half the aircraft 


} 


level 


be moved 
weeded DV a urborne di 
sion 

lirepowe! cpped up u 


this more nobile diy 
n 
Gen. Sherburne cde 
fit as a fire brigade and claims that thre 


it could topped « 


vd his out 


divisions like have 
prevented the Korean wat 
is little doubt in the 


new 


minds of 
LO1st’s 


be used 


| here 
who witnessed the 


that it 


those 
first dress review could 
cftectivels 1 current impasse as 
cxists in the Suez Canal 
Here is a case where Britain and France 
initially eager to use military per 
but lack cnough conventional 
landing l 


in such 
irea of the 


wcrc 
suasion 
immed forces capable of 
situation 


ma 


controlling the 


Fire Control Groups 
Phe 10I1st 


organized to 
with minimum 


ombat groups, 


control 


hve 
maXihnumM 


has 
give 
control personnel. Lt 
Col. Leo H. Schweiter, G-3 for the 
1Olst, savs this 
cmphasis on the combat arms of the 
division, or to state it in another wav, 
it allows a higher percentage of foxhok 
strength, the supporting elements hav 
lusterc OF 


“permits a= greater 


ing been orgamized on an 


marginal basis.” 
In this phrase, Col. Schweiter clearly 
linked the streamlining of both air 


aa 


fim. 


"s «# 


_S AIR FORC 
pnd ‘ 


Fairchild C-123B Test 


1 
11 na 


Army s cvident 
that it must do its job with fewer 
is the military 


weapons force a per 


; 


infantry division 
icceptance of the 
growing budget 


potency of 
I 


ut 


Lightweight Equipment 

lor mobility 
is upon lightweight equipment 
for the Honest John 
cvervthing transported in th 
C-119 

This has brought about a 
in equipment that still is 
\mong the new items in the 10Ist’s in 
ventory of fighting tools 
e ‘144 rifle, weighing only 8.4 Ibs., is 
weapon that can fire 750 
rounds a minute. It is expected to -re- 
place the M series of .30 cal. rifles and 
is the M3 .45 cal. sub 


emphasi 1} 
ryt 


] ‘ } 
rockct mussilc, 


on 


£oimng 


! 30 cal 


( irbines is well 
machine gun 
¢ Mechanical Mule, to replace the Jeep, 
ind can carrv 1,000 Ib 
terrain It resembles a 
mechanical baby carriage 1 plat 
form on top. ‘The soldicr can not 
in it, but he can haul quantities of sup 
plics up and down stcep grades 
e Spat, a sclf-propelled 90mm 
that weighs 16,000 Ib is Operated 
It can be 


weighs 760 Ib 
wer rough 
with 


riclc 


gun, 
ind 
bv a crew of three delivered 
by parachute. 

e T161 general-purpose machine gun 
weighs gnly 46 Ib 
replace three models now in_ use 

e Airborne bulldozer, weighing 16,000 


ind is scheduled to 


USAF and Army combined to aid in employment and suitability testing of Fairchild C-123B Provider by a project team from the Opera- 


AFB. 


tional Test Center at Eglin 


Paratroops from Army's 82nd 


Airborne Division are jumping from the new assault transport over 


the drop zone at Fort Bragg, N. C. Crew of C-123B is from 513th Troop Carrier Group at Sewart AFB, Tenn. 


80 
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alternators, pumps, 


“Zz, 2 


G-E TURBODRIVES ON THE B-52 
supply 60 kva at 400 cps; perform 
under extreme operating conditions. 


4 Ways to Meet Your Jet Age Accessory Power Needs 


stasianienteniaeianiantanianiaeta ai 


General Electric 


equipment can help you solve complex 


turbomotive accessory 


problems of heat, space, weight, and de 
pendability. Designed to operate on the 
same ducted air which many of today’s 
high-performance aircraft use for deicing 
boundary-layer control and surface cool 
ing, G-E air-turbines permit an effective 
integration of basic airframe and power- 


plant designs 


With over 200,000 flight 


hours, the units above are only a few of 


operating 


many configurations that can be engi- 


neered to your specific needs. 


the G-E turbo- 


Built by General Electric's Aircraft Accessory 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 


FOR ELECTRIC POWER 


VIEW SHOWS AIRCRAFT'S AIRDUCT SYSTEM and 
functional location of General Electric air-turbine 
drives. Air from the engine's compressor spins 
turbine wheel mounted on a shaft, which drives 


actuators or other accessories. 





G-E HYDRAULIC TURBOPUMP also 
used on the 8-52 bomber, automat- 
ically delivers 8 gpm at 2650 psi. 


drive with alternator is compact, easy t 
install and maintain 
FOR HYDRAULIC POWER-—the G-E tur 
bopump saves weight and space; improves 
aircraft performance 


FOR PUMPING FUEL 


pump gives instant 


the G-E fuel turbo 
power reserve: is 
light and small 

FOR STARTING JET ENGINES —G-E solid- 
propellant or fuel-air turbostarters give 
20-second starts 

FOR MORE INFORMATION—Call 
General Electric Aviation & Defense 
Industries Sales Office, or clip coupon for 
brochures on the air-turbines you're 
interested in 


Turbine Dept. Lynn, Mass 






G-E FUEL TURBOPUMP gives North 
American F-86D 86 gpm of vapor- 
free fuel for afterburner operation. G.E. also makes fvel-air starters 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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G-E TURBOSTARTER BURNS solid 
propellant to start Martin 8-57 






















Send to: General Electric Company, 
Section A231-10, Schenectady 5, N. Y. 


Please send me the following brochures 


on G-E air-turbines 


GEA-5870A Aijr-turbine Drives for 


Jet Aircraft 


GEA-5871A Aircraft Afterburner Fuel 
Pumps 


GEA-6333 Hydraulic Turbopumps for 
Modern Aircraft 


GER-1088 Gas Turbine Starters for Jet 
Aircraft 

Name 

Position 

Company 

Street 


City State 
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Valve Tal 


FOR WM. R. WHITTAKER co., LTD. 
BY MARVIN MILES - 


Because Whittaker is determined to stay ahead in the aircraft 
valve field, John S. Fitzpatrick has a new job. 

At 36, John has been appointed director of W hittaker’s labora- 
tories and his assignment is two-fold — to step-up the capabilities 
of the company’s present labs and plan new laboratories to meet 


the driving urgency of a fast-changing era. 

A mechanical engineering graduate of Louisiana State, he 
went to work for Boeing in 1942 in powerplant analysis. A year 
or so later he transferred to experimental flight test where he 
spent three years during the intensive development of the B-29 


Superfort. 


After the close of World War II Fitzpatrick’s particular knack 
for mechanics and test work brought his assignment to Boeing’s 
powerplant fuel test facilities. He spent eleven years in this highly 
technical department, then — because of his outstanding ability 
— he was made a powerplant staff group leader on a new aircraft. 


During his fourteen years with Boe 
ing, John worked with Whittaker prod 
ucts and became thoroughly familiar 
with them. He also became well 
acquainted with Whittaker representa 
tives...a combination of experience, 
understanding and appreciation that led 
to his affiliation with the Southern Cali 
fornia valve concern a few months ago 


Fitzpatrick knows only too well the 
demands of this revolutionary technical 
age, the skills and facilities that must 
be available to keep ahead of it. On the 
basis of his experience he can foresee 
the multiple problems being shaped-up 
by ever-higher pressures, flow rates and 
temperatures, ever-greater acceleration 
and vibration stresses. 


“The character of the business has 
changed radically,” he explains. “*In 
the old days a few fuel shut-off 
valves did the trick. Today, develop- 
mental costs represent one of the 
biggest expenditures on the books. 


“Parts and labor for a new unit may 
run, say, $2000, but it may cost $50,000 


Ao 


to qualify it 


Planning new laboratories that will 
adequately test developments for the 
thermal barrier chalienge is one of 
Fitzpatrick’s primary responsibilities 


Ambient temperatures, for instance, 
are approaching — and in some cases 


passing 
rgnition. 


the point of spontaneous fuel 


In building valves that will handle 
fuel at great heat, Whittaker must keep 
abreast of new fuel developments, and 








have test ovens and heat exchangers to 
simulate the ambient temperatures of 
prolonged high-speed flight 


Such facilities to study the searing 
effects of heat and those for testing 
missile units — valve systems han- 
dling acids, helium, hydrogen per- 
oxide, etc. — will be part of the new 
laboratories, together with extensive 
new equipment to analyze accelera- 
tion and vibration effects. 


[The demand for expanding and 
modernizing laboratory facilities is not 
confined to the major manufacturers 
and the big test concerns. It faces the 
industry as a whole if the complex 
problems wrought by speed, range and 
altitude are to be solved. So widespread 
is the challenge, so varied the tasks, 
that present-day equipment, even when 
combined with the work of outside test 
agencies, can scarcely handle the work 
load imposed. 


Then, when the factor of time is 
induced into the problem — time as a 
factor of both efficiency and cost — it 
becomes apparent that the only answer 


is expansion. 


Whittaker has recognized the neces- 
sity and given John Fitzpatrick the task 
of organizing and expediting the new 
laboratories. 


The forthcoming lab expansion is 
part of Whittaker realism: To hold 
the front position in a competitive 
field, plans and commitments for the 
future are as important as today’s 
SUCCESSES, 





Ib. and a crane-shovel at 14,700 Ib. The 
latter can lft 18,000 Ib 

In addition to its role of getting the 
10lst to and from the scene of battle, 
wiation has an organic part to play m 
the new division 

\n aviation company is 
with both fixed wing aircraft and heli 
copters. Helicopters also will be used 
for resupplving the division in the 
battlefield, and for evacuation, recon 
Within the 


+] 
| 


11i¢ luded, 


naissance, observation, ct 
combat groups, evervthing except ( 
90 mm. assault gun can be transported 
by the Sikorsky H-34 or Vertol H-2] 
helicopter 

No one at Ft. Campbell holds that 
the 10Ist is the last word. Great 
emphasis is placed on the fact that 
lighter and better weapons are being 
lightweight 


developed, including a 


launcher for the Honest John that can 
be moved by a helicopter. The rocket 
itself also is being improved, and the 


present version was described by Gx 
Sherburne as an “interim weapon’ 
his arsenal. Its successor will be 
livered to his troops by parachute 

In addition to lighter weapons and 
ground cquipment, the 10Ist has a 
challenge for the aircraft industrv. It 
wants more and better helicopters or 
STOL aircraft that will give it improved 
mobility once it is committed behind 


the enemvy’s lines. 


Army Takes Over 
Own Pilot Training 


Wright-Patterson AFB, Ohio—The 
\rmy has taken the last major step to- 
wards control of the training of its heli 
opter and aircraft pilots 

Through the Air Force Air Materiel 
Command, Army awarded a $2,383,000 
cost-plus fixed fee contract to William 
J. Graham and Son, of Pittsburgh, P 
ind Mariana, F'la., for operation of the 
fixed-wing primary school at Edward 
Gary AFB, San Marcos, Tex. The con 
tract, dated last sept 18S, runs until 
July J 

The Defense Department decided 
early this vear to let the Army t 1 it 
own pilots AW Apr. 30, p. 31) after 
1 long wrangle in which Air Force ol 
iected to the growth of the Armvy’s avia 
tion program. Last August, the Army 
warded Southern Airwavs Co., of At 
lanta, Ga., an $890,215 contract to op 
erate its new prim iT\ igo heli opt I 
pilot training school at Camp Wolter 
l'ex., formerly Wolters AFB, which the 
Army took over from the Air Force last 
July 1. This training is now donc at tl 
Army Aviation Center, Ft. Rucker, Ala. 

The first helicopter cla vill report 
to Camp Wolters next month to under- 
go four weeks of pre-flight training—a 
modified type of officer candidate 
ourse—before beginning flight training 


1¢ 
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RIGHT ARM 
of industrial research 


SINGLE to 8-channel inkless and 

recording in true rectangular coordinates 
of 0-100 cps phenemena -— Tanging from 
telemetered aircraft data to atomic reactor 
charac is the vital and growing role 


of Sanborn oscillographic recording systems 


teristics 
in industry. The Sanborn file of users indicates 
that such recordings are aiding in the dynamic 
analysis of jet engine starters, machine tools, 
agricultural machinery and oil drilling 
equipment; performance of pilotless target 
aircraft, modern submarines and tracking 

radar systems; and the production testing 

ot servo ¢ omponents, valve positioners and 
precision potentiometers. Sanborn systems 
designed especially for recording analog 
computer output extend applications further — 
in simulated flight set-ups, solution of complex 
problems with six or eight variables, etc. 


8-,6- CHANNEL 4-CHANNEL 2-CHANNEL 


1-CHANNEL 


Sanborn's galvanometer 
writing arms record 
valuabie data to help 
solve the countiess 
measurement problems of 
research, design, and 
production testing. 


‘The advantages of making Sanborn 
Souipment the “right arm” of your recording 
problems include extreme /lexibility, by means 
Off dozen different interchangeable, plug-in 
“150 Series’ preamplifiers which quickly and 
economically adapt a basic system to ch inging 
requirements; choice of 1-, 2-, 4-, 6- o1 
8-channel systems, in vertical mobile cabinets 
or “port ibly pac kaged’’; numerous chart 
speeds, many individual channel controls, and 
high over-all system linearity 

lo see how osc illographic recording the 
Sanborn way can become the “Right Arm” 
of your analysis work, write for detailed 
information or contact your Sanborn 
Representative. Sixteen-page ‘150 System” 
catalog on request. 


SANBORN COMPANY 


Industrial Division, Cambridge 39, Mass. 


2-, 4-, 6-, 8-CHANNEL 
ANALOG COMPUTER SYSTEMS 





on Jan. 7. The contract calls for pro 


Production AVES from ppoitacpee! Thermostat viding 27,000 flying hours before June 
30. Each class will have approximately 
50 students, and a new class will enter 

training everv four weeks. 

Gary AFB’s name will be changed 
just as Wolters’ was, but no decision 
has been made on the new name. The 
Graham and Son contract allows for 
one pilot instructor for each three stu 
dents, and one academic instructor for 
each 21 students. 

Approximately 100 students will bs 
enrolled in each class. The Army will 
provide Cessna L-19s, with Graham 
ind Son providing the maintenance 
More than 60,000 flying hours will be 
iccomplished by the end of June 


The contractor was to begin phas 
* os ing his operation mto that of the Air 
Force this week. Five Air Force-taught 


classes are being canceled as the con 


tractor takes over. The first contractor 
class will report Dec. 31, and the num 
ber will build up to approximately 500 


in traming 
The Air Force will surrender com 


On its new 15-acre site at Milford, Conn., Bridgeport Ther- 
mostat now has 180,000 square feet of automated production plete jurisdiction to the Army on about 
facilities to assure quick delivery of all the bellows you need Jan. 1. Any subsequent contracting will 
... at the lowest possible cost. A temperature and humidity be handled bv the Army 

controlled room for charging bellows is only one of the ‘raining of Army rotarv wing (non- 
many ways in which this ultra-modern plant promises you aoe) aihate will tI t Ruck 
bellows of consistently high quality. ee ee ee 


Army Contracts 


Following is a list of unclassified con- 


VY" DIAME 
“s TER BELLOWS tracts for $25,000 and over, as released 


Progress at Bridgeport is typified Sen Sey alent Cmtieeet Off 
8. af os ss wv / vy Co g 
by this tiny bellows for miniatur- rm eOEOUEENS aCe 
ization. Available in seamless QUARTERMASTER RESEARCH AND DE- 
design with a wide range of char- V ELOPMENT COMMAND, Natick, Mass 
sas ® “ Pennsylvania State Un versity, University 
acteristics in brass, phosphor <~ Park, Pa., development of air-drop packag 
bronze, beryllium copper and _s ing design (NEGOT DA19-129-QM-386) 
monel. Larger sizes available., = job, $59890 
Endicott Johnson Corp., Endicott, N. \ 
boots service black mildew resista 
(NEGOT DA19-129-QM-635), job, $64015 
CORPS OF ENGINEERS, U. 8. Army, Of- 
fice of the Division Engineer, New England 
Division, 150 Causeway St Boston 15 


Mass. 
Kirkland Construction Company, ., 209 
Bent Street, Cambridge, Mass., construct 
of additional buildings for Nike att 
215 Bridgeport Defense Area rs 
Conn (IF B-19-016-ENG-56-108B) 
| $249141 





CORPS OF ENGINEERS, U. 8. Army, Of- 

AaieS COMPANY fice of the District Engineer, Detroit Dis- 
trict, 600 East Jefferson Ave., Detroit 26, 
Mich 


pRIDGEPORT THERMOSTAT DIVISION + MILFORD, CONN. acrerrester Conetrection Compans. 600 Sil 
suilding, Flint 2, Mich., construction of air 


field buildings, including all related 
necessary and appurtenant thereto, at Wurt 
smith Air Force Base, Oscoda, Mich (IFB 
ENG-20-064-56-58), job, $149886 

4. A. Fredman, Inc., 735 South Paddock 
St., Pontiac, Mich., construction of support 
ng tactical facilities, including all related 
work necessary and appurtenant thereto, in 
the vicinity of Pontiac, Mich (IFB ENG- 
20-064-56-84), job, $140111 

Forrester Construction Company, 600 Sill 
Building, Flint 2, Mich., construction of 


' 
| 

| 

! 

| 

! 

| 

! 

| 

supporting tactical facilities, including all 
! 

| 

| 

| 

! 


; Please send me the following information: (Dept. TA-125) 
C0 Full details on small-diameter bellows. 

; () Bellows Engineering Bulletin. 

| 

NAME 
COMPANY 


| 

| 

| 

| 

ADDRESS 
i 

' 

‘ 





related work necessary and appurtenant 

thereto, in the vicinity of Mt. Clemens 

Mich. (IFB ENG-20-064-56-85), job, $139,- 
994 

A. J. Etkin Construction Company, |0111 

| Capital Avenue, Oak Park 37, Mich., con 

| struction of supporting tactical facilities, 

neluding all related work necessary and 
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AUTO-LITE 





350 


MIL-W-8777 


GENERAL PURPOSE 
HIGH-TEMPERATURE 
AIRCRAFT WIRE 


Designed especially for operation through an 
extreme range of temperatures. Performance 
—80°F to +400°F, Auto-Lite 350 
Wire meets U.S.A.F. Spec. MIL-W-8777. Now 


available in quantity at lower cost than other 


tested from 


high-temperature wire, Auto-Lite 350 Wire 
is being specified for an increasing number of 


applications. 


Conductor in Auto-Lite 350 Wire is top electro- 
lytic grade copper, silver-plated. Insulation con- 
sists of heat resistant silicone rubber, fibre-glass 


separators, and fireproof braids. 


Flexible at temperatures below —80°F. 
Smokeless. 

Flame resistant. 

Free stripping. 

Meets Spec. MIL-W-8777, U.S.A.F. 


Gross * 
Auto-Lite 
Part No. 


107051 
107052 
107053 
107054 
107055 
107056 
107057 
107058 


Conductor 


19 x 34 
19 x 32 
19 x 30 
19 x 29 
19 x 27 
19 x 25 
105 x 30 
133 x 29 


2.43 
3.87 
6.16 
7.78 
12.35 
19.65 
35.0 
56.7 


Copper Wt. 
(Lbs./M’) 


Rigid manufacturing control assures top quality and performance 


SAFE OPERATING TEMPERATURE RANGE 


150 200 250 


—100 F —50 ° 300 350 400F 





AN-JC-48a | 
TYPE 

a ee 

MIL-W-5086 


AUTO-LITE 350 
MIL-W-8777 


Manufactured in sizes 22 thru 2/0. 


Resistant to modern aircraft hydraulic fluids, lubricants 
and fuels for both reciprocating and jet-type engines. 


No discoloration at maximum operating cable temperatures. 


Easy printing of circuits with conventional marking machines. 


Footage 
Per Reel ** 
(Approx.) 


7000 
6000 
4500 
4000 
2500 
1500 
1000 
1500 


Nominal 
Weight 
(Lbs./M’) 


5.73 

7.58 
10.56 
13.27 
19.05 
27.4 
45.5 
70.3 


Nominal 
Diameter 
(Inches) 


085 
095 
.110 
AZo 
.146 
.166 
196 
245 


Following Sizes Available for Use by W.A.D.C. Contract Permission 


151562 
151544 
151545 
151546 
151563 
151671 


loo ar 
133 x 25 
686 x 30 
833 x 30 
1078 x 30 
1323 x 30 


88.0 
141.0 
223.0 
274.0 
350.0 
435.0 


/0 
/0 


“Gross copper weight including scrap allowance for DMS calculations. 


600 
500 
400 
300 
200 
200 


104.4 
162.2 
256.1 
310.4 
402.2 
495.0 


296 
358 
428 
.460 
.536 
993 


**Non-returnable reels. Larger reels available on request for sizes 22 through 2/0 





Check here for other 
AUTO-LITE Aircraft Wire 
designed to meet exacting military specifications 


MIL-C-3162 
MIL-C-7078A 
MIL-W-5086 
MIL-W-8777 
MIL-W-5274A 


CONDENSED AIRCRAFT WIRE SPECIFICATIONS 





military 


product spec 


type of 
insulation 


outer 
jocket 


shielded 


additional 
identification 


MIL-W-76A 
MIL-W-16878A 
MIL-W-7072 
NAS-702 
JAN-C-76 


remarks 
specifications 


range 


of sizes other 








Mil-W-5086 


Copper 
(Annecied) 
Low Tension 

Cable 


Plastic-P VC 


Plastic-PVC 


Plastic-PVC 


105 C PVC 


5 C PVC 


PVC 


5 Cc PVC 
over braid 


50% glass, 50% cotton 


100% glass 


100% glass 


100% glass 


100% glass 


none 


Ist— 100% glass 


2nd—nylon fiber 


100% gloss 
under PVC 


none 


extruded nylon 


extruded nylon 


extruded nylon 


extruded nylon 


extruded nylon 


extruded nyion 


extruded nylon 


nm 


nyton lacquer 


notes 


see note 


Li) Below 


Lite Type A 


Lite Type 8 


>-Lite Type ¢ 


Lite Type 8 


rw Lite Type 8 
2 ~ 


Lite Type ¢ 


Lite Type £ 


Lite Type E 


Boeing BM: 5 


Boeing BMS 3-12 
super Skydrol resistant 


LAC 400 





Mil-C-7078A 


Plastic-PVC 


Plastic-PVC 


Plastic-PVC 


50% glass, 50% cotton 


100% glass 


extruded nylon 


extruded nylon 


nylon lacquer 


#36 wire Autc 


ver ovter jacket 
uter jacket 


over ovter jacket 
mder outer jacket 


Avto-Lite Type B 


Auto-Lite Type 8-3 


Auto-Lite Type C 


Lite Type A 


Avto-Lite Type 8B 


Auto-Lite Type C 





Mil-W-8777 


Silicone 
rubber 


1st— 100% gloss 


2nd—synthetic yorn 


high tems 
locqvuer 


ovoilable—see 
note # (3) below 


Auto-Lite Type 35 
High Temp. Wire 





Copper, 
Silver-Plated, 
Stranded 
Conductor 


Silicone 
rubber 


giass fiber 


extruded nyton 


yght 





NAS-702 


105 C PVC 


nylon-optionoal 





Mil-W-5274A 


Plastic-PVC 


PVC -two 
extrusions 


none 


100% gloss 


between PVC's) 


extruded nylon 


extruded nylon 


Type |, Class 


Type 2, Class 





JAN-C-76 


Plastic-PVC 
Plastic-PVC 


Plastic-PVC 


giass-optiona! 


giass optional 


nylon-optional 


extruded nylon 


lacquer (opt.) 


lacquer (opt.) 


Type WL 
Type SRIR 


Type SRHV 


over braid 





Mil-W-76A 


Plastic-PVC 


Plastic-PVC 


none 


opt.—gliass 


opt.—glass or 


nylon-optional 


none 


none 
lacquer (opt.) 


lacquer (opt 


Type LW 
Type MW 


Type HW 


over braid 


over braid 





Mil-W-16878-A __ 


5 C PVC 


Silicone 


optional 


optional 


nylon-optional 


lacquer 


Types 8, C 


Type FF 





Aluminum 
(Hard Drown) 
Low Tension 

Cable 


Mil-W-7072 


pubbexs 


105 C PVC 


Ist— 100% glass 
2nd—nylon fiber 


nylon locquer 





High Tension 


Ignition Cable Mil-C-3162 


AVAILABLE IN 


TYPES | AND Il; GRADES A, B, AND C; CLASSES 1 AND 2. 





TTS SIE EES LOR 





(1) Available shielded to Mil-C-7078A with or without nylon outer extrusion 


(2) When shielded, also approved to Lockheed LAC-1-135B. 


(3) Available to Mil-C-707 


BA with either tinned or silver ploted copper. 
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Most types and classes of Aircraft Wire are immediately ava 


AUTO-LITE Aircraft wire/cable 


Annealed 


Accepted Leading air frame manufacturers are 
making increased use of all types of Auto-Lite Aircraft 
Wire. They find it gives fully satisfactory performance. 


Approved Designed specifically to meet extreme 
demands of jet-powered aircraft, Auto-Lite 350 Wire 
meets the performance standards set by the govern- 
ment. In addition, Auto-Lite manufactures the follow- 
ing types of aircraft wire approved to a wide range of 


government specifications: Copper Low 
Tension Cable; Copper Hook-Up Wire; Aluminum 
Hard-Drawn) Low-Tension Cable; High-Tension Ig 


nition Cable. 


Available Auto-Lite can give quick delivery on 
Aircraft Wire and Cable. Greatly expanded facilities 
in Auto-Lite fabricating plants have allowed increased 
warehousing facilities to assure prompt filling of orders. 


Send for these free wire aids .. . 


THE ELECTRIC AUTO-LITE COMPANY 
WIRE AND CABLE DIVISION, DEPT. A 
PORT HURON, MICHIGAN 


Please send at once 

C) MAGNET WIRE, SILICONE WIRE AND PLASTIC WIRE CATALOG 
C) AIRCRAFT WIRE AND CABLE KIT 

NAME 


FIRM 


AODRESS 


city STATE 


MAGNET WIRE, SILICONE WIRE AND 
PLASTIC WIRE CATALOG 
Quick reference is full of facts covering 
many different types of wire. Complete 
with physical, chemical, electrical and 
military specifications. 


AIRCRAFT WIRE AND CABLE KIT 
Handy kit gives complete military speci- 
fications and samples of Auto-Lite 350 
General-Purpose High Temperature Air- 
craft Wire. 


lable 





appurtenant thereto, in the vicinity of 
Wyandotte, Mich. (IFB ENG-20-064-56-86), 
job, $134353. 

Joseph A. Base Company, 332 Sexton 
Building, Minneapolis 15, Minn., construc 
tion of Ordnance storage facilities, including 
all related work necessary and appurtenant 
thereto, at K. I. Sawyer Air Force Base, 
Marquette County Mich. (IFB ENG-20 
064-56-90), job, $1049000 

A. J. Etkin Construction Company, 10111 
Capital Ave., Oak Park 37, Mich., construc- 
tion of ordnance storage facilities, including 
all related work necessary and appurtenant 
theret at Wurtsmith Air Force Base 
Oscoda Mich. (IFB ENG-20-064-56-91), 
job, $1226113. 


IGAR . 
USAF Contracts 

lollowing is a list of unclassified con- 
tracts for $25,000 and over as released 
by Air Force Contracting Offices 


ROME AIR FORCE DEPOT, Griffiss Air 
Force Base, Rome, N. ¥ 
Stewart and Stevenson Services, 4514 Har 
burg Houstor Texas, modification kit 
AN/FPS-8, 136 ea, (RFP 30-635-57-4243Q), 
b | 73 ; 
1-T-E Cireuit Breaker Company, 601 FE 
Eerie Ave Philadelphia 34 Pa reflector 
tenna Cr 0 ea, (RFP 
6-4292Q), $17 
Crescent Insulated Wire and Cable Com- 
pany, Trenton, N. J ablepower elec cor 
uc 1OAWG IAW RDL spec J-C-10 
feet, (RFP 30-635-57-4107Q), $34177 
Equitable Paper Bag Co., Ine., 
Dam Street, Long Island Cit 
velope photographi negative 
(RFP 30-63 16-4475Q), $35192 
The Haloid Company, 2-20 Haloid Street 
Rochester 3, N. ¥ paper, 18” x 350 ft, re 
cording, ortho, semi-matte, 1500 roll; paper 
1” x 350 ft. recording luster, smoot! 809 
aper, 10" x 10”, type IVA, high speed 
pke (RFP 30-635-56-4482Q), $10417 
hastman Kodak Company, + State 
Street, Rochester 4, N. Y film, 16mm x 50 
ft, MP, color, reversal, 1700 mag; film, 16m: 
x 6 ft, MP lor, reversal, 1100 roll, film 
mm x 100 ft MP linagraph, pan, gray base 
1410 roll, (RFP 30-635-57-4485Q), $28276 
Fastman Kodak Co., 343 State Street 
Rochester 4, N. Y., film, 5,481” x 100 ft, type 
1A, class L, 1720 roll, film, 35mm x 100 ft 
‘ Il, class N, 3310 roll, film, 16mm x 100 
ft, type III, class L, 4115 roll, (RFP 30-635 
6-44850) $65 
Eastman Kodak Co., 2342 State Street 
hester, N. Y film smm x 1000 ft MP 
ariable area, 750000 feet; film, 35 mm x 
000 ft, MP safety base, 4800000 ft film 
mm x 1000 ft MP, safety base, 2400000 ft 
(RFP 30-635-56-4478Q) 22424 
Eastman Kodak Company, 343 State 
Street, Rochester 4, N. Y., film, 16mm x 1200 
ft, fine grain, sound recording, 252000 feet 
film, 32mm x 2000 ft, fine grain release posi 
tive, 5400000 feet; film, 16mm x 1200 ft 
fine grain release positive, 4320000 ft, (RFP 
63 56-4480Q), $106733 
bE. I. du Pent de Nemours & Company, 
Photo Products Department, Wilmingt« aS 
Dela., film, 35mm x 1000 ft, neg, pan, 576000 
feet; film, 35mm x 1000 ft, fine grain dupli 
cating, neg, 1200000 feet; film, 35mm x 1200 
fine grain duplicating neg 180000 
(RFP 30-635-56-4480Q), $69636 
Grant Photo Products, Ine., 1900 Detroit 
Ave., Cleveland 7, Ohio, paper, 10” x 20” 
type IE, contrast Nr 1, 1259 pkg paper 
9g x 200 ft, SW, projection, contract nr 


feet 


700 roll; paper, 10” x 10”, type ITE, contract 
nr 993 pke, $42696 

AMC, WRIGHT-PATTERSON AIR FORCE 
BASE, Ohio. 

Burton Rogers Technical Training Aids, 
Inc., Cincinnati, Ohio, cockpit procedure 
trainer for T-33A aircraft spare parts 
maintenance data, (PR PH-235960), 
$842713 

Aircooled Motors, Inc., Syracuse, N. Y., 
9-335-6B engines A10-2006 special tools 
and GHE, maintenance data, (PR 672917 
“Q”"), $336752 

Standard Coil Products Corp., Kollsman 
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Vibration testing 
at 125,000 feet 


now has its feet on the ground 


What happens to vibrating missile or aircraft components 
in high altitude flight? One good way to find out. Bring the 
environment down to earth. 

This MB Vibration Exciter does it. It operates in tem- 
perature and altitude chambers where temperatures range 
from +-300°F to —100°F ... and vacuum drops to 2.7 mm 
of mercury. Developing large force output, it was designed 
to be oil cooled rather than air cooled. This overcame a 
major problem . . . that of sealing vacuum in the chamber. 

As a leader in the field of vibration testing and control, 
MB has shakers under development for still greater service 
extremes. When the need arrives, MB Exciters can be 
counted on to vibration-test parts as close to outer space 
environment as possible. 


manufacturing company *8 ss". 
1 Division of Textron Inc, 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION 


<<“ 


~.. TO EXCITE IT | |)... TO MEASURE IT 














PUT YOURSELF IN THE GENERAL ELECTRIC PICTURE... 


EXPLORING NEW HONEYCOMB MATERIALS 


FOR TOMORROW’S JET ENGINES 


Into this giant brazing oven goes a honeycomb compressor 
casing sample to be heated to 2500° F. Other new materials in 
high temperature aluminum and steel alloys, ceramics and 
plastics are being intensively explored by dedicated teams of 
General Electric engineers. Can you contribute to their devel- 
opments and influence the powerplant design of tomorrow? 

At General Electric you will work alongside the finest engi- 
neering talents in America and with the most advanced equip- 
ment to be found anywhere. Portentous developments are 
taking place here in the crucial problem areas of combustion, 
exotic fuels, noise suppression, thrust reversal, materials 
aerodynamics, lubrication. Put yourself in the General Elec- 
tric picture of powerplant development — it’s where creative 


engineers belong. 


General Electric’s representative for the Aircraft Gas Tur- 
bine Division will be visiting your city in the near future. He 
will be glad to discuss with you the advantages of General 
Electric’s employee benefits, pension programs, educational 
opportunities and personnel development program. 


A SELECTION OF NOTEWORTHY ENGINEERING OPPORTUNITIES 


AERODYNAMICS * AERONAUTICS *« COMPUTATION «+ DESIGN 
DYNAMICS ° ELECTRICAL ENGINEERING ° ELECTRONICS 
MECHANICAL ENGINEERING e PHYSICS HYDRAULICS 
INSTRUMENTATION ° MATHEMATICS ° METALLURGY 
NUCLEONICS * PROPULSION + RESEARCH «+ STRESS ANALYSIS 


STRUCTURES «+ TEST * THERMODYNAMICS 














For further information on your place in the 


General Electric picture and dates of interviews 


in your city... 


MR. MARK PE" 


write, wire or call: 


ERS, Dept. G-7, POplar 1-4100 


PROGRESS 1S OUR MOST IMPORTANT PRODUCT 


GENERAL 


AIRCRAFT GAS TURBINE DIVISION, CINCINNATI 










15, OHIO 
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OFFICE, Air Research and 
Command, P. 0. Box 63, San 

Baylor University, College of 
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Providing a flight table which 
can be continuously oriented in 
space with respect to three mut- 
vally-perpendicular reference 
oxes, the CTI Dynamic Flight 
Simulator can be programmed 
directly from the output of a 
computer. Operating smoothly 
with no georing, the instrument 
occepts independent voltage 
signals in each of the 3 axes and 





COLOR TELEVISION INCORPORATED 


BELMONT 6, 





Military Standard 


TEFLON SPIRAL 
BACK-UP RINGS 


MS28783 rings 


inspection con- 


and pro- 


exacting 


e MS28782 
duced under 
trols. 
stability 
AMS- 
for use 
MS28784 


e Annealed for dimensional 
with all properties certified to 
3651. Complete range 
with AN6227 and AN6230 or 
“O” rings. Packed in telescopk 
tainers on supporting mandrels to pre- 
serve shape. Send for data. 


RESISTOFLEX 


corporation 


Rcse.a 
Factory Warehouses: Burbank, Calif., Dallas, Tex 


of sizes 


con- 


*Teflon is DuPont trademark for its tetra- 
fluoroethylene resin 





CALIFORNIA a 


precedir he dat , 
McGRAW-HILI PUBLISHINE 
K 


THREE-AXIS 
> PLIGHT SIMULATOR 


converts these vector analogs 
into a position corresponding to 
the defined space vector. 


By thus reproducing the condi- 
tions of an actual high-perfor- 
mance aircraft or missile in flight, 
the unit expands the capabilities 
of any laboratory. 


Write for brochure 
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PUSHER 


_A giant, booster-type rocket, developed 
by Phillips Petroleum Company, powered 
by low-cost petroleum-derived materials. 


& The “PUSHER” rocket is one of a 
series of booster-type rockets success- 
fully designed, developed, and test fired by the 
Rocket Fuels Division of Phillips Petroleum 
Company at AF Plant 66, near McGregor, 
Texas. Phillips family of solid rocket propel- 
lants . . . made from easily obtainable ma- 
terials such as ammonium nitrate, synthetic 
rubber and carbon black . . . are being used in 
rocket motors for JATOs, extremely large 
boosters, and in other applications. They are 
insensitive to detonation by impact or explo- 
sion . . . operate successfully from-75F to 170F 
.-.can be stored for long periods. The exhaust 


gases are noncorrosive and relatively low in 
temperature. And included in this family of 
rocket propellants is the solid propellant used 
in the M15 JATO .. . the only JATO of this 
type to fully qualify without deviation under 
the Air Force’s most stringent performance 
requirements. 


Our staff of skilled scientists and engineers 
is available for help in solving problems in 
propulsion systems, primary rockets, booster 
rockets and other related matters. We invite 
you to discuss your technical and production 
problems with us. 


ao 


2.08 = 
<a 
& 


PHILLIPS PETROLEUM COMPANY 


Bartlesville, Oklahoma 


a 


% 


ADDRESS All INQUIRIES TO: ROCKET FUELS DIVISION, McGREGOR, TEXAS 
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ARMY’S new TV drone, controlled from Jeep-mounted station 
(above), can reconnoiter behind enemy lines, transmit back to 
ground commanders a TV picture of what it sees. Photo right 
shows drone view of United Nations building as seen on TV 
screen 40 miles away, at Ft. Monmouth, N. J. 


Army Drones Can Televise Enemy Lines 


Remotely controlled drone versions ‘TV camera’s diaphragm opening, focus — In which produces miniature radio 
of the L-17, which can reconnoiter be md viewing angle also is controllabl ontrol equipment f nodel airplane 
hind enemy lines simultancously trans from the ground station uilders 
mitting a T'V picture of what they sec lemco Aircraft Corp. converted six Maximum range of the airborne TV 
to ground commanders, are undergoing L-17B aircraft into QL-17s and devel- transmitter is approximately +5 milk 
evalution by the Army Signal Corps. oped the portable ground station equip- One of the three TV drones, beings 
By replacing a two-man crew with avi ment, under the sponsorship of th tested by SCEI fety pilot 
onics equipment, the Army hopes to Army Signal Corps Engineering Lab because test flights ar nducted over 
liminate the hazard of low-level behind oratories (SCEL), kt. Monmouth, N. J heavily populate Fast Coast area 
the-line reconnaissance as well as speed Phre« of the six Ol 17s were qui] ped Hlowever, two other ‘T\ quipped Ol 
the transmission of vital intelligence by SCEL as TV drones 17s undergoing tests at Armv Electron 

ita Ihe TV camera, an image orthican Proving Grounds, Ft. Huachuca, Ariz 

The drones and their TV cameras tvpe, and its associated UHF transmit ire being flown without fetv pilots, 
ire controlled from a_ portable Jeep ter, were built by Austin Co. to Signal Army savs 
mounted ground station which includes Corps specs The complete airborne \ lightweight ground radar, the AN 
three-axis drone controls and the TV 'V station, including camera, weigh lh PN-32, built bv I t lor El 
eceiver and screen See photo, upper 135 pounds The radio control] equip tron In ed to keep tab 
left Che QOL-17 is stabilized by a 42 ment, operating also in the UHF band, drone position when it bevond li 
pound automatic pilot. The airborne — was developed by Babcock Engineering, _ of sight. 





AIRBORNE TV camera-transmitter (left) mounts in belly of OL-17 (right). Lens setting and viewing angle can be remotely controlled. 
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through the temperature barrier 


you have the 
added protection of 


Heinemann Circuit Breakers 


One outstanding and exclusive fact explains 
why HEINEMANN alone qualifies for protec- 
tion of critical airborne equipment: The cur- 
rent rating of a HEINEMANN circuit breaker 
is not affected by ambient temperature. 

The current rating of a HEINEMANN circuit 
breaker is always the same . . . whether on a 
hot tropic field or aloft at a cold 40,000 feet. 

In addition, HEINEMANN circuit breakers 


Heinemann Type AM Circuit Breaker 
Incorporates vibration and shock resist- 
ent construction. Available in odd rot- 
ings or fractional ratings, instantaneous 
trip or a selection of time delay char- 
acteristics, 


provide a self-adjusting time delay . . . delay 
is longer when cold, shorter when warm. No 
other circuit or equipment protective device 
can match this performance. 

There are many other advantages which are 
exclusive with the HEINEMANN circuit breaker. 
Send for your copy of the “Heinemann Cir- 
cuit Breaker Engineering Guide,” Just request 
Bulletin 201, 


bubs @ 


HEINEMANN ELECTRIC COMPANY 
158 Plum Street + Trenton 2, N. J. 





Transistor Reliability Improved. 
' | 


Operates Nearly 


By Philip J. Klass 
New York—The reliability of tran 


tors has increased 


to the point where 
their mechanical ruggednes 
litv now exceed that of 
uit clement 
nd further ad 
s¢ t hand 
This encouraging report was mad 
C. H. Zierdt, Jr., of General Electric 
recent Defense Department spon 
red mposiun here on transistor re- 
ibilit lh rep rt was based on ex- 
nsive life testing including one batch 
f transistors which have operated at 
ited power for nearly 18,000 hr. with- 
ut a single catastrophic or degradation- 
pe failure, except for “infant mortal- 
tv”’ failures during the first 24 hours, 
Since these units were manufactured in 
54, new techniques have been de- 
loped which should make current 
inits even more stable and reliable. 


Stability Improved 


Other encouraging news for avionic 
quipment designers, reported by Zicrdt, 
included 
¢ Stability of transistor characteristics 
has improved to the point where “slow 
leath”’, due to continuous change of 
haracteristics with time, has been prac- 
tically eliminated 
e Higher temperature limits for tran- 
istors has been made possible by new 
GE-developed technique which raises 
top operating limit for germanium tran- 
istors from 85C to 100C, and permits 

rage at temperatures of 135-140C. 
Comparable increases in silicon’ tran- 

tor operating and storage tempera- 
hould also result GE has not 
isclosed anv details of its new tech- 
lique, but Zierdt told Aviation \\ FEK 
that the special processing takes place 
ft the transistor is assembled. An 
ndesirable by-product of the processing 
; the slight lowering of the transistor’s 
rage current gain and its I col- 
lector-to-bas« urrent with  cmitter 
pen ) 
¢ Shock tests on transistors, performed 
by shooting them from a mortar and 
thereby subjecting them to an S,000G 
hock for three milliseconds, produced 
1 60-75 percent survival. With minor 
internal transistor structural changes, 
Zicrdt believes that even higher su 
vival rates can be achieved 
e Nuclear radiation in substantial doses 
of gamma ravs. which can adversch 
iffect the surface condition of a tran 
istor, had relatively slight deleterious 
effects on silicon transistors, somewhat 


more on germanium transistors, when 
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18,000 Hours 


units were suitably proc 
Zicrdt had nothing t 

effects of the more senou 
ition—neutron bombardmen 
destrovs the internal structur 


mnductor 


Re-cycled Continuously 


In the previously cited life tests, G retu O accec] limit 
| 


used ‘l'vype 2N40 germanium PNP alloy r., Zierdt reported. After 


log lot 
( l 


junction transistors. ‘These were oper hr., with no cat ic ¢ 
ated for 50 min. at rated power, turned failures, the batch was cut 


Priit 
10 unit 


TV Aids Simulator 


Airport scene (top) from cockpit of DC-8 flight simulator uses closed circuit television 
called Telerama to achieve more realistic ground training. The airport appears to the pilot 
as it does on actual takeoffs or landings. Cutaway drawing (bottom) shows how system adds 
visual element to the sensations experienced by flight crew during transition traming for 
DC-8 operation. At left, mounted on wall, is three-dimensional model of airport which is 
flashed on screen by television projector. Device can be used with flight simulator now 


being manufactured by Link Aviation, Inc. 











$ and pressurizatio 
head rest pads 


~~ =e -s oe eS > # 


SULASTIL me Stays resilient from -130 to 500 F 


Wherever performance can be improved or equipment 
made safer with a sponge rubber that retains its physical 
properties regardless of heat, cold, ozone or weather . . 
Get latest data on Silastic a sponge made of Silastic,* Dow Corning’s silicone rubber, 
? is the answer. Available now in most any size, shape or 
Mail coupon today color from leading rubber companies. 


Dow Corning Corporation, Dept. 0910-a 
Midland, Michigan 
Please send me latest data on Silastic 


Typical Properties of Silastic Sponge 
Temperature range, °F — 130 to 500 
Ozone resistance excellent 


' 
' 

~ 

' 

: Specific gravity 0.25 and higher 
' 

' 

' 

' 

' 

' 





COMPANY : 
Corrosion Noncorrosive to metal 





avoress . ~ 
Structure Closed cell 





Lightweight + Flexible . Weather resistant 





If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


first in silicones WRURMaTTITT: 


Sia iawy DOW CORNING CORPORATION © MIDLAND, MICHIGAN 





to simplify test measurements. 

As of today, the units have been on 
life test for nearly 22,000 hr., giving 
approximately 18,000 hr. of ‘‘on” time 
without a single failure. 

Newer transistors, made between 
January and May of this year, wer 
subjected to eight different environ 
mental tests called out in MIL-T-253580, 
with a different batch of 250-300 tran 
sistors used for each test, Zierdt re 
ported. (That is, no transistor was sub 
jected to more than one tvpe of test 

Out of 2,050 transistors tested, there 
were a total of 30 failures (1.5%) of 
which 24 (1.2%) were catastrophic and 

0.3%) were degradation failures 
The highest number of catastrophi 
failures (five) occurred during the salt 
pray test, while one-third of the total 
degradation failures occurred in cach 
of the following three tests: intermittent 
life, moisture resistance, and salt spray, 
Zicrdt reported 

Ihe fact that seven out of a total of 
30 failures resulted from salt spray, and 
another four from moisture resistanc¢ 
tests, suggests that there is room for im 
proved hermetic sealing techniques 
Gk’s test program was partially sup 
ported by the Wright Air Development 
Center. 


FILTER CENTER 


> New Tube For 70,000 Mc. Use— 
“Retarding Field Oscillator” is name 
of new type radar power tube designed 
tor operation at frequencies of 70,000 
mec. and capable of use up to 100,000 
mec. with reduced power output. ‘Tubc 
was developed by Ohio State University 
under Wright Air Development Cen 
ter sponsorship. ‘Tube is mechanically 
tunable over 2:1 frequency range and 
operates at relatively low voltage 


> Neatest Trick Of The Week—Inven 
tion of devices or techniques claimed 
to make airplanes invisible to radar are 
reported in the press nowadays with 
the frequency of the “discovery” of 
perpetual motion machines a few dec 
ides ago. The Scripps-Howard Wash 
ington Staff recently reported: “Invisible 
planes—to radar? Navy thinks it can 
be done. Has project in research stage 
and under test at sea. It’s an electronic 
mechanism in nose of ‘vanished’ plane 
which absorbs rather than repels radar 
waves. Other nations are working on 
it too, savs Navy.” Logical question: 
What absorbs radar waves that strike 
parts of the airplane other than the 
nose 

> Piezoelectric Material For 500C—A 
new piezoelectric material, lead metani 
obate, which retains most of its proper 
ties at temperatures up to 500C, is 
now in pilot production at General Elec 
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Pachmayr 
quarter-turn 
universal 
grip range 


fastener 


Only Pachmayr 

gives you 

positive lock 

greater grip tolerance cync MOT mays 


Universal Fasteners for their 


. instrument cases and rack structures, 
higher strength like the one illustrated below. 
Pachmayr also serves other 
leading manufacturers. 


e meets MIL-F-8490... WRITE FOR DATA. Find out how 
oe ‘ easily Pachmayr Fasteners solve any 

@ positive mechanical lock (not a panel and structure problem. Write 
spring ) ne today for complete specs and samples, 


e higher strength universal grip : 
_ range, essentially a nut-bolt 
combination . . . 
e Offers more cost-saving, superior- : 
performance advantages N 
VE 
_ | 


/ CORPORATION 


fastener division 


2222 SOUTH FIGUEROA STREET ¢ LOS ANGELES 15, CALIFORNIA 
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TUBULAR BRACE BEFORE UNIWELDING 





ER eR wR we PCR 
4 
> 


4 
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Now...MEN 


MISSIL 
BEFORE UNI 


a 


MISSILE TANK UNIWELD . TITANIUM ALLOY on x 


AND FINISH MACHIN' 


to your specifice 


Up to 40% weight reduction possible by the use of 
MENASCO’s exclusive Uniwelding process which 
assures superior strength, greater consistency, and 
ductility in welds, and, excellent wear-resistance by 
the only proven method of hard chromium plating. 


Illustrated are typical examples of what MENASCO 
can do with these two processes to fabricate titanium 
components for aircraft and missile applications. 


Major aircraft manufacturers look to MENASCO for 
efficient engineering, product development and new 
fabricating techniques. 


WHAT ARE YOUR REQUIREMENTS? 


FIRST IN development, quality, delivery and service. 
SPECIALISTS IN AIRCRAFT LANDING GEAR 


menasco manufacturing company 


805 SOUTH SAN FERNANDO BOULEVARD, BURBANK, CALIFORNIA 





Radar Remoter 


New British Marconi microwave link dem- 
onstrated at recent Farnborough Air Show 
was used to pipe radar and TV pictures 
from London airport, 20 miles away. Mar- 
coni microwave link has 8 mc. video band 
width which enables it to handle two radar 
scope presentations, a 3.75 mc. TV picture, 


and voice. 


tri Material is suitable for use in mis 
kk ccelerometers For details, write 
GE’s Specialty Electronic Components 


Svracuse, N. Y. 


RTCA Member—Boeing At 
Co. has been elected to member 
in the Radio Technical Commi 
for Aeronautics 


> Advanced Communications—Air As 
ciates, Inc. is developing “advanced 


rborne¢ mmmunications equipment” 
Hughes Aircraft Co.. under a $7.5 
million contract. The communication 
equipment will be part of HAC’s inte 


rated avionics package for the Con 


> Horner to Speak—Richard EF. Horne: 
Acting Asst. Secretarv of the Air Force 
Research and Development will be 
th principal spc iker at the East Coast 
nference on Acronautical and Navi 
tional Electronics, Oct. 29-30, in 


Baltimore 


> Transistorized Time Multiplexer— 
rransistor replacement for mechanical 
telemetry commutators, which pro 
duces a pulse amplitude modulated 
PAM) output from FM/FM_ input 
enals, has been developed bv the 
Naval Ordnance Laboratory, Corona, 
Calif An experimental unit, which 
mpk 15 different channels at a 
te of 10 per s reportedly has a 
ximum linearity deviation of less 
full scale, interchannel 
iniformity of better than 0.4‘ full 
ind total error due to zero drift 
change of less than 
ile New transistorized 
multiplexer, reported at Wescon in a 
paper co-authored by J. M. Sacks and 
| R. Hill, should be capablk of 
witching trates of at least 15 ke., a 
ording to authors. Device consumes 
only 1 watt power, and its accuracy 
reportedly is virtually unaffected by 
20% reduction in supply voltage 
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Expansions, Changes 
In Avionics Industry 


Gencral Electric's S 
N \ Acronauti ind Ord 
cration ictivities in 
fighter armament and jct ignitions, have try includ 
been consolidated with Gl 
Products Dept., Johnson City , @Hlamilton Standard, 
previou ly responsible only for ( ited raft ( 


panv's bomber defense ter 


of the professional personne 
tics will be transferred to Johnso y require 


carly next vear. Other Schenectady a gine and pi 


| } 
tivities, such as the compan Khght department 


1 


Test Laboratory, hydraulic products se« Brook, (¢ 


Dear Kitten: 


It occurs to me—as I cruise 

along dictating this epistle to my 
homely copilot (his shorthand is lousy) 
—that the time has come when you 
must stop playing Tricks or Treats on 
Halloween. Last week at home, I noticed, 
in a fatherly kind of way, that you 
have—er—ah—developed to the point 

’ r 


where you must cease galavantin up and 


down the street after Taps. 


In any event, whatever 
don't go Trickin’ or Treat 
1313 Livitupp Lane where tha 
advertising man, Hamilton 
lives! Working on the 
Airmotive account may hav 


his mind. 


I'm en route to the 
Business Aircraft Associa 
vention, October 23-24-25 
Miami and my airplane, 
is flyin’ smooth as silk. 
Southwest Airmotive, pushing 
closer to its Silver Jubilee 
in ‘57, uses no Tricks— 
just skill and reliability 
in Treatin’ me and other 
ness pilots to flying’ 
experienced service. AI 
the biggest Treat of all, - under 
way full-speed building great, new 
$2,000,000 business aircraft tern 
Here is proof to NBAA and everyone that 
SAC is no Johnny-Con Lately, but that 
it has faith in busing flying—and 


has } t faith for a Quarter Century. 
—aAnd I've got 
19-year-old, 5°3", ll 


blue-eyed daughter. 
ditto in Mr. Droolmore. 


SOUTHWEST AIRMOTIVE CO. e LOVE FIELD TEXAS 
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BARBER 
COLMAN 








Aireraft Controle 


help keep Boeing IM-99 missile accurately on course 


The Boeing Bomarc, a supersonic pilotless 
interceptor being developed for the USAF, seeks and 
destroys enemy bombers while still distant from vital 
targets. Electronic devices, including Barber-Colman 
tachometer generators, play an important part in 
controlling its flight path toward the target. These 
generators meet or exceed all of the requirements 
specified by the missile manufacturer. 


Artist 


The Barber-Colman tach generator used on this missile applica- 
tion is a special adaptation of the widely known Barber-Colman 


line of high at y d-c motors for aircraft. 


The complete line of Barber-Colman aircraft controls includes 
Actuators; Positioning Controls; Temperature Controls; Small 
Motors; Valves; Ultra-Sensitive Relays; Thermo-Sensitive Ele 
ments. Write today for literature or consult the Barber-Colman 


engine. ‘ng sales office nearest you ... Los Angeles; Seattle; 


Baltimore; iWew York; Montreal. 


Barber-Colman Company 


DEPT. J, 1422 ROCK STREET, ROCKFORD, ILLINOIS 


C CONTROLS ¢« INOUSTRIAL INSTRUMENTS « SMALL MOTORS « AIR DISTRIBUTION PROD 
LDED PROD TS « METAL CUTTING TOOLS +« MACHINE TOOLS TEXTILE MACHINERY 





Ly 


t ! 


e Levinthal Electronic Products, Inc., 


il OW CI ICTOVN ¢ equi) 
SI 


e U.S. Electronics Development Corp., 
(, da Cal KCI ¢ ( 


} 


I 


e Circuit Instruments Inc., has m« 
12 500 qd tt plant it 2 

\n St North St. Petersburg 

\ Ww ] 


! cadial f Internati 
R tan ( 


e Sylvania Electric | ypened its new 
nsistor-diode manufacturing facilit 
boro, N. H. Plant employs 15! 
expects to rr ich 300-350 by 

next vcear 


e Fansteel Metallurgical Corp., Chi 


talum-colul 
] 
Oklahoma 


I 


; 


e Bendix Aviation 
ati Di 
ill 


+} 
il 


\\ KR 
@ Minneapolis-Honeywell 
I] th 
| 1 fol 
\l nh 


1, UU Pp Opic 

e Sierra Electronic Corp., 5 
Calif 
build new 
bv Bohannon Industrial Park 
Park, Calif. Occupation is cxp 


vCal end 


instrument manut 


35.000 sq ft. fa 


pal 


Enemy Radar Locator 


New radar direction finder, developed by 
Stanford Research Institute, instantly de 
termines bearing to an enemy radar. ‘The 
ADF's antenna 
wide frequency SRI reports the 
development of novel technique for fabri 


cating twisted short sections of waveguide 


radar non-rotating covers 


range 


see insert) without internal waveguide 
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Small 0.005 inch thick brass 


external dimensions and 


distortion 
stampings whose 
rectangular holes match those of the desired 
waveguide were strung together on wires 
Ihe stack of stampings was then twisted 
to desired contour and finally soldered or 
braved to form a continuous twisted wave 


guide. 


Now!... the NEW 
ROBINSON 


WIRE 
TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed « speci illy for those 
narrow- hard-to-reach places 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adijust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 


12” —for assembly | $21.50 


safety wiring, | 


*” —for bench work, sub- $20 50 


assemblies, 12 oz. 








Unconditional Money-Back Guar- 
antee. Send for complete details 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar, Distributor,Gensales, Ltd., Malton,Ont. 


reduce 
noise 


ACTUAL SIZE! 


Mininoise Cable, made only 
by Microdot, is ideal for 
low signal levels and hig 
impedance terminations. Ir 
every applicable case, Mini 
noise reduces noise 99 
WRITE for data on Mininotse cable 
and Microdot coax assemble 


MICRODOT 


826 FREMONT STREET 
SO. PASADENA + CALIF 


Fos 





WHO'S WHERE 


5 





(Continued from page 23 


Changes 


Frederick A. Fielder, general sales man 
ager, Loewy-Hydropress Division, Baldwin 
Lima-Hamilton Corp., Philadelphia, Pa 

Albert W. Gruer, Jr., director-marketing 
research, and M. F. Mellinger, export man 
ager, Cessna Aircraft Co., Wichita, Kan 
Charles Knight, general manager, Fac 
simile Equipment Division, Air Associates 
Inc., Orange, N 

John R. Lawther, production manager, 
Test Division, Consolidated 
Diesel Stamford, Conn 


Equipment 
Electric Corp., 


Royal 
AMPHIBIA 


Herbert G. Schubert, advertising manager, 
Cannon Electric Co., Angeles, Calif 

O. L. Slay, Midwestern regional manager, 
and Robert M. Maloney, Eastern regional 
manager, Slick Airways, Inc 

Dr. William E. Frve has joined the staff 
of Lockheed Missile Systems Division rr 
search laboratories, Palo Alto, Calif Jean 
Richard Huynen, associate research scien 
tist, Palo Alto laboratories \lso: Eugene 
E.. Crowther, bas« kheed Mi 
sile Systems flig] test base at 
Air Force \lamgordo 
Crowther Everett FE. 
issistan ight test di 


Van 


Los 


manager 
Divisions 
Holloman 
N. M. Mr 
Christensen, now i 
sion engineer at the Mi 
Nuys plant 

Robert Scott, manager, and Boyd Gillen 
opened Cleve 


issistant manager of n 


grt. 





Notes on America's outstanding utility amphibian for 
business flying and charter service operation 





FLY ANYWHERE... LAND ANYWHERE... 
WITH THE VERSATILE ROYAL GULL 


Go wherever you like in a Royal Gull... to hundreds of places where 


other planes can’t take you... 
down on land or water. 


range up to a thousand miles. 
Just one flight will convince you that its 


Put it 


executive comfort, easy handling, responsiveness, and outstanding engine 
performance are incomparable. Arrange for a demonstration flight now! 


If you'd like to know how the Royal Gull fits 
into your air-transport picture, write direct — 


Royal 


AIRCRAFT CORPORATION 


6781 West National Avenue 
MILWAUKEE 14, WISCONSIN 
A subsidiary of Kearney & Trecker Corp. 


land office of Airwork Corp., Millville, N. J 
Dr. Frank G. Miller, head of engineering 
laboratory, Hughes Aircraft Company 
guided missile laboratories, ‘Tucson, Ariz 
Christian F. Gort, plant engineer, Avy 
tion Division, Sperry Rand Corp., Phoenix, 
Ariz 
Kirby F. Thornton, assistant manager 
Sales Development Division Aluminum 
Company of America, New Kensington, Pa 
James P. Lydon, director of administra 
Lockheed Aircraft 
succeeds R. R. 
\Nlanager 


stant dir 


la 


Georgia Division 
Corp., Marietta, Ga Ile 
Kearton, now Weapons System 
\lso: Robert E. Fitzwilson, a 

tor—quality control; Mark L. Wilton, chicf 
industrial engineer; John P. Leahan, man 
iger-industrial engineering dept.; Clarence 
H. Roha, manager-purchasing di 
vision; Fred A. Kanzler, manager-purcl 


tion, 


division 
hasing 
dept.; John N. Buckley, manager-purchasing 
operations dept 

J. P. Donald Garges, sal 
Wright Acronautical Division 
Wright Corp., Wood-Ridge, N. J 

Andrew A. Burns, general 
for North America, Sabena 
Airlines 

Bruce Lockwood, Robert R. Hunt, and 
Raymond B. Carroll, senior sales enginect 
Hamilton Standard, division of United Ai 
craft Corp., Windsor Locks, Conn 

LeRoy D. Allen, manager, Service Engi 
neering Dept., Kollsman Instrument Corp., 
Imhurst, N. ¥ 

H. Fletcher, 
Georgia Division, 
Marietta, Ga 
manufacturing 
manufacturing 


manager 
Curtiss 


1 
saies manager 


Belgian World 


issistant general manag 

Lockheed Aircraft Corp 
Also: Ralph J. Osborn, 
manager; R. A. Mackenzie, 
manager; H. Lee 
William B 
Nich 


assistant 
Poore, 
Rieke, 
olas Ricciardi, dire 
Frank P. Strong, assistant treasurer, Chase 


Brass & Copper Co In Waterb 


production manager 


assistant production manag 


tor of materia 


Conn 

Nicholas M. Esposito, production ma 
wer, H. W. Loud Machine Worl 
Pomona, Calif 

Robert H. Poulton, senior sa 
Los Angeles, Calif Flexible 
Corp., Guilford, Conn 

Marvin Hobbs, 
Department Arma Division 
Bosch Arma Corp., Garden City, N. Y¥ 

Chet R. Lubber, director-sales admini 
tration, Frontier Airlines, In 

Victor J. Kavne has joined the staff of 
the Aircraft Owners and _ Pilot Assn 
Washington, D. C. Mr. Kavyn 1 COI 
sultant and will formulating 
Carrving out 
ur trafic control 

C. Wickham Skinner, director of admin 
istration for the inertial guidance plant 
to be built near St. Petersburg, Fla. by the 
Aeronautical Division, Minneapolis-Hone' 
well Regulator Co., Minneapolis, Minn 

Leonard Goland, director-research, Kel 
lett Aircraft Corp., Camden, N. J Alsi 
Al Yackle, chief-special projects; Blair Bais 
ley, chief-structures, succeeding Mr. Yackle 
David Gebhard, chief-preliminary design 

Lloyd M. Wilson, traffic Manager, At 
lantic Division, and Leroy Simpson, super 
intendent-operations engineering, Pacifi 
Alaska Division, Pan American World 
\irwavs 

Ray Patton, industrial relations manager 
Hycon Manufacturing Co., Pasadena, Calif 


) 
Project 


American 


director-New 


l 


assist in and 


poli 


association policn mcemineg 
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JACQUES CARTIER 


HERNANDO MAGELLAN 


SAMUEL DE CHAMPLAIN 


FAWOUS NAVIGATORS 


ARC's Course Director is TODAY's Big Name in Navigation Aids! 


Pilots no longer have to perform mental computations 
to determine the exact headings required to intercept and 
fly a desired VOR radial or runway localizer. ARC's 
CD-1 Course Director, now in use in hundreds of air- 
craft, relieves the pilot of these problems and gives him 
time to concentrate on others at this critical period. 

With ARC’s CD-1 the pilot merely (1) selects his 
VOR or localizer station, (2) sets his Course Director 
to the bearing of the desired VOR radial or localizer, 
(3) turns his aircraft until the vertical needle of the 
cross-pointer meter is centered, and (4) continues to fly 


the aircraft, keeping the needle centered. The aircraft 
will intercept the selected track quickly and smoothly 
and at the same time compensate exactly for wind drift. 
No mental computations — no overshoot with resulting 
zigzags to bracket the desired course. 

This useful and reliable equipment adds only 10 pounds 
to your aircraft. Ask your ARC dealer to install the 
CD-1, along with a dual installation of ARC’s Type 15D 
VOR Equipment. The ease and precision with which you 
can then fly VOR and Localizers will be a revelation — 
and incidentally good insurance. 


Miniaturized Automatic Direction Finders 
Omni/ILS Receivers * Course Directors * UHF and VHF Receivers ond Transmitters * LF Receivers 
ond Loop Direction Finders * 10-Channel Isolation Amplifiers * 8-Watt Audio Amplifiers * Interphone Amplifiers 
Omnironge Signal Generators and Stondard Course Checkers * 900-2100 Mc Signal Generators 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation BOONTON, NEW JERSEY 
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FLY WEATHER-WISE 


coe 


These weather items prepared in consultation with the United States Weather Bureau 


AND 


AS AFFECTED BY WEATHER CONDITIONS 


Temperature, terrain, altitude, wind 
CROSSWIND COMPONENT = 28mPH 
— 


all atfect 


—43 


velocity and wind direction 
landing and take-off procedures 


When approaching an airport with 


thun lerstorms in the vicinity, be on 


lown- 


= 
a 
= 
I 
_ 
= 
a 
= 
=) 
a 
= 
o 
o 
> 
— 
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guard for sudden wind-shifts or 


drafts. Sudden reversal from headwind 


2 30 tailwind may cause you 


0 ? io component to 
WIND VELOCITY CROSSWIND — MPH 


le and 





to lose altitu undershoot. This 








condition is even more critical on take- 


Crosswind Landings —Know the 
crosswind limitations of your air- off with heavy load 
craft. If you know the angle of Remember, at higher altitude fields, 
wind to the runway. you con deter. you will land faster because air is less 


dense JALSC 


TAS is 2 


mine beam component following remember your 
5 


this diagram. (Example above) faster than indicated for each 


FORECAST: Smoother landings with MOBIL 


Smooth, shock-free landings covering wid¢ tempera- 
ture ranges are possible with top-quality Mobil Aero and 
Hydraulic Oils. These mineral-base, extremely high vis- 


cosity index, low-pour « ils have been specially developed 


For Top Flight Performance—Make it 





SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNO 
GENERAL PETROLEUM CORP., MOBIL OVERSEA 


above sea level.) However, in 
} 


1000 ft 
mane uvering you are concerne 
INDICATED air speed wt 


with 
hich is the same 


at altitude as at sea level 





| 
i 
} 
| 


x c 
S ra van ; 


“mee a 





over 


Effect of Terrain — Approaching 


! 
rocky terrain, plowed fields paved roads 
in clear, hot weather, rising currents may 
cause you to overshoot. Descending 
—_ 


rents Over rivers, forests and wheat h 


may have the opposite effect. 


AERO HYDRAULIC OILS 


ill aircraft hydraulic needs . . . are recommended 


approved by leading manufacturers of hydraulic 


equipment. Good reason it pays to Specify Socony Mobil. 


Leader in 
Lubrication 
for 90 years 
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NEXT YEAR Southwest Airmotive starts operations within area bounded by heavy black line; remainder is in five-year plan. 


Southwest Firm Builds ‘Service Station’ 


By Erwin J. Bulban 
Dallas—A $4 million 


station” designed from the ground up 
primarily to service business and private 
aircraft is being built at Love Field neat 
here by Southwest Airmotive Co. to 
keep pace with an expanding business 
Company's sales in 10 vears 
have been boosted from about $600,- 
000 annually to that much every month. 
In the current fiscal year it expects to 
gross $7.5 million. 

First phase of Southwest Airmotive’s 
ultimate five-vear program 
will be operating by mid-summer next 
year, in time for celebration of its 25th 
anniversary as a fixed base operation. 
This initial portion of the master plan, 
costing approximately $2 million largely 
will be financed through sales of $1.5 
million City of Dallas municipal bonds 
issigned to the company. This will be 
repaved over 15 vears. The remainder 
of the program will be privately fi 
nanced, using no city funds. 

lo encourage the development, the 
citv signed a 25-vear lease with 10-vear 
option to guarantee that corporate and 
private planes will be permitted to oper 
ate on the airport. 


“supe r service 


vohime 


expansion 


First Stage 


Grading of the 35-acre site on the 
southeast portion of the field has begun 
and pouring of 8-10 inches of concrete 
over a six-inch gravel sub-base on the 
ll-acre ramp that will contain Phase 
One facilities is scheduled to be com- 
pleted by Dec. 1. On this ramp will 
be built an 800-ft. x 160-ft. hangar and 
terminal building; behind these will go 
a 400-ft x 80-ft. “Plane-O-Tel” storage 
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hangar capable of taking Lodestar-size 
aircraft. 

Nucleus of the large hangar area is 
ilready operating; Southwest moved its 
120-ft. x 160-ft. aircraft shop across the 
1irport to the new location and concrete 
will be poured around it while the serv 
ice facility operates, one end being left 
accessible during the paving. By year's 
end it will be joined by a storage hangar 
still operating at SAC’s present facility 
on the south side of the ficld and two 
additional storage hangars costing ap 
proximately $423,000. Some of the 
128,000 sq. ft. of subdivided structure 
will be high enough to take Convair- 
size aircraft. Agreements with tenants 
permit them to do their own overhaul 
work in aircraft storage areas; one has 
installed air-conditioned shops. 


Fueling Department 


The two-story $220,000 business ait 
craft terminal building will feature a 
free-hanging stairway. Included will be 
1 pilot’s lounge, flight operations de 
partment, car-rental office, executive 
offices for company personnel and head- 
quarters for the firm’s fast-growing fuel 
ing department. ‘The second floor will 
contain a lounge and dining area—the 
space readily convertible for meetings 
containing audiences up to 100. The 
dining facility will be leased on a bid 
basis to an outside operator. 

Phase Two will include additional 
ramp area and a building capable of 
housing Boeing 707 size aircraft adjacent 
to the main aircraft storage area, a two 
story 30,000-sq. ft. distributor sales and 
office building and extensions to the 
Plane-O-Tel. 

When the expansion program is com- 


Airmotive will be 
200 aircraft 
parking 
200, according 


Winston 


pleted, Southwest 
ble to put approximatel 
ind have outside 
idditional 


pre side nt 


under roof 
irea for an 
to executive vice 
Castleberry 

Phase One construction contracts al 
ready let include $31,109 to Electrical 
Contracting & Maintenance Co., Dal 
las, for underground electrical installa 
tions: $28, to George Linskie Co 
Dallas, for water, sewage and gas net 
works and $283,650 to Austin Paving 
Co., Dallas, for grading and pouring 
of concrete. 


Fuel Farm 

Southwest recently started operating 
a $65,000 219,000-gal. fuel tank farm 
on its new site, capable of supplying 
80. 91/96, 115/145 and JP-4 in addi 
tion to auto fuel and grades 1100 and 
1120 oil lhe nine 
20,000-gal. underground tanks and 
three 43,000-gal tanks which can be 
pumped into SAC’s trucks at 250 gpm. 

Fuel sales are one of SAC’s big items; 
it sells some four million gallons annu 
lly to private planes, airlines and 
transient military aircraft. It recenth 
signed its sixth annual contract with the 
Armed Services Petroleum Purchasing 
Agency to fuel military aircraft touch 
ing down at Love Field. One of the 
provisions of its new contract with the 
city specifies that SAC can sell fuel 
inywhere on the airport, preventing 
invone else from tieing up such sales 

Tied into the five-vear master ex- 
pansion plan is a two-stor 
tributor-sales and general office building 
to house another fast-growing segment 


of SAC’s fixed base of operation. Last 


farm comprises 


new dis- 


105 





Fire control radar tel/s... WHERE TO A/M 
WHEN TO FIRE / 


All-seeing radar pinpoints the target for 
these Air Force planes. Whatever arma- 
ment they carry—guns, rockets or missiles 
—fire control radar tells them where and 
when. It provides the far-sighted vision 
necessary for modern long-range combat 
operations. 

Today’s modern fighter plane is an elec- 
tronic wonder, with fire control radar- 


computer systems supplying a continuous 


flow of information about target position It has produced, and in several instances 
in terms of range and rate of closing. developed, these systems for many of the 
RCA is a major supplier of airborne fire latest aircraft. Some of these are illus- 


control equipment to the Armed Forces. trated above. 


Defense Electronic Products 


RADIO CORPORATION of AMERICA 
Camden, N. J. 





vear this division moved about $2 mil 
lion worth of manufacturers’ equipment 
for which it is representative; this year 
sales arc expected to be about $1] mil 
lion higher, Executive Vice President 
George W. Jalonick, II], noted. South 
stocks distributes parts for 
nearly 20 with a 
tory basically 


west ind 
terri 
covering Colorado, Kan 
sas, Missouri, New Mexico, Oklahoma, 
Arkansas, Texas and Louisiana 
Jalonick is credited with cracking th 
tough airline market as regards distrib 
utor sales. He did this by taking a team 
into American Airlines 
nine months and $50,000 studving its 
books and all phases of its parts replace- 
ment problems. Currently, some 70 
of SAC’s parts sales are 
remainder to business and private flyers 


manufacturers 


ind spending 


to airlines, the 


nd other fixed base operators. It now 
with equipment, 
maintams imventoric for a d n of 


American Airlines the 


company for engine accessory parts and 


ervices 14. airlines 


the ( relic on 


ind 


parts, ignition analyzers and spark plugs. 


i 
alt- 


cquipment, instruments, autopilot 


} 
he division also supplies SAC 
craft service department, which carries 
ipproximately $1 million inventory 

Southwest Airmotive’s 100,000 q.-ft. 
engine overhaul plant on the airport's 
lhe jet 
whi h 1S 


Allison 


north side remains unmoved 
engine overhaul facility, 

currently turning out 
}33-A-35s daily for USAF also stays un 
changed. Southwest is_ the fixed 
base operator doing jet overhauls; it has 


1.200 


extension 


seven 
onl 


recently was 


contract for ap 


completed ] 33s, 


warded an 


proximate ly 
iucd 


1) 
Hilt 


1,400 addit 
it OVC! $3 million 

n peratior in 

ble of major overhauls 
J47 with afterburner. 


] ] ( i] l 
ip to the 


Civil Aircraft Exports 
Increase During July 
Cin rcraft ort lanes weigh- 


7 
I 

ing lb ( , uring July to 

taled 65 unit valued t $1,057,145 


' 
the month being n- 


shipment 
crease over July 1955 

lotal shipments for the first seven 
this 


295,937 


months of vear were 508 aircraft 
valued at S6 compared with 
404 units worth $4,941,808 im th 


period last vear 


SATNIC 





Comparison of General Aviation Accidents by Kind of Flying and Type of Accident 


1954-1955 





Kind of Flying 


Instructional 
Dual 
Solo 


Non-Commercial 
Pleasure 
Business 
Corporate 


Other 


Commercial 
Passenger 
Cargo 
Ferry, Test, Experimental 


Other 


Public 
Federal 
Municipal 
State 


Miscellaneous 
Tota! 


Type of Accident 
Groundloop 
Wheels-up Landing 
Hard Landing 
Wing-Tip Landing 
Collapse / Retraction Landing Gear 
Undershoot 
Overshoot 
Nose-Up or Over 
Mid-Air Collision 
Other Collision Between Aircraft 
Collision with Trees, Fences, etc 
Collision with Ground or Water 
Spin or Stall 
Fire on Ground 
Fire Explosion in the Air 
Airframe Failure 
Abandoned Aircraft 
Miscellaneous 
Undetermined 

Total 


Source: Civil Aeronautics Administration 





1954 


Accidents 


Total Fatal Fatal 


1955 1954 1955 1954 1955 


Injuries 
Serious 


1954 


Damage 


Destroyed Substantial 


1955 1954 1955 1954 1955 
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From Hats... 
to Helicopters 


From the haberdashery business to the helicopter business 
in 60 days was the transition made by Capt. Kenneth W. Holzer 
of Russell, Kan., in the early months of the Korean conflict 

So thorough and efficient is the U.S. Army’s pilot training, 
that Capt. Holzer, who began a rotary wing course in March 
1952, graduated May 1 and in August of the same year was 
flying helicopter missions in Korea as an artillery spotter. 

On one of his reconnaissance missions in a Bell H-13 heli 
copter, he helped restore critical lines of communications by 
dropping ropes from the air and hauling a torn-away temporary 
bridge back to shore. 

Capt. Holzer is now an Army career pilot, helping to 
maintain the high standards of rotary wing indoctrination for 
aviation cadets at Fort Rucker, Ala., the Army’s Aviation 


aa : : Capt. KENNETH W. HoLzer 
rraining Center “.,. teaches ’Copter Cadets” 


a 


i 


A combination of the best pilots, equipment and maintenance gives 
the Army a new aerial dimension of mobility and flexibility. Capt. Holzer 
demonstrates in photo how critically needed supplies can be transported 
in the shortest possible time by helicopter. 


prot! (oP 


TEXAS DIVISION 
P.O. Box 482 
FT. WORTH TEXAS 


Helicopters need pilots and mechanics ! 
Apply to Army Aviation for career training ! 








PLUSH CABIN marks passenger version of 
47]. Three people sit behind pilot who has 


good visibility through nose bubble 


BUSINESSMEN in South America are getting 47] demonstrations during its extensive tour. 47s ar 
will have wood 
— ° . raft will hav 
Bell Model 47J Helicopter Designed | és: 
It lool 


To Give Executive/Utility Service 


Hurst, Tex.—Uhe Model 47] execu wing aircraft output now is about 10 
helicopter is a member ¢ more than was authorized by Bel 
itary wing aircraft production and sale on this m 
Aircraft Corp.'s Hel 1956 
I give the compan : 
narket coverage in all phases of the Buildup for 47J 
market from the smallest to the largest Bell helicopter lines are ling ( ( [ 
types on Navy HUL-ls, military version « prospects on pre\ 
Next step up in size from the 47] the new 47]. It has started KINS O1 In addition t 


robablv will be a even-place civil vet ders for the 47], which is pr la mately one-third m 


I f the turbine-powered XH-40 $63,750, and will start deliveri¢ e end ¢ previous model an ered 
Bigger aircraft in the class of the Verto] of this vear or carly in 195 he 47] show nsiderable impr 
H-16 also are being considered to fill tion of components is underw m n handling qualitic probal 
ut the sales line. Bartram Kellev. chief orders authorizing work on lue to its larger ma t h 
helicopter engineer — told AVIATION 


Week. He noted that the XH-40 is 

being built to pass Civil Aeronautic B iI 47) S ifi ti 

Administration certification — requir e peci ications 

I POWER: 

. . Powerplant : Lycoming VO435-21 

Sales Climbing Takeoff Power..... ‘sais 260 PH. at 3,400 rpm 

Continuous Power. . née See 250 HP. at 3,200 rpm 
Civilian helicopter sales are climbing Serated Pawer ecees 220 HP. of 3,200 rpm 

steadilv, he stated Bell has sold th 
ime number of units in the first thre seen : 

p rterc OC os « , : mpty eight 

peasnets | f 1956 as it sold all last ye - Basic 4-Place Configuration 

expects unit sales to be more than 30‘ Liner Guecention 

over 1955 Chis. will be the first veat Search and Rescue 

since the Korean War that civil 47 Staff Liaison, 3-Pace 

Cargo Version 

vot . Long-Range Ferry (600 Nautical Miles) 

+7-model output. A 400,000 sq. ft. ex Gross Weight 

pansion is going onto the present plant 

here to provide area for production of 





model production will equal military 


NNNN NHR — 


PERFORMANCE: 

se 1,942 Ib. 2,452 Ib. 2,565 Ib 
Bell’s new metal rotor blades, centrali Maximum Speed at Seo Level 105 mph. 105 mph 105 mph 
zation of painting facilities and addi Optimum Cruise at Sea Level 

tional space for the firm’s studies of At 75% HP. at 3,000 RPM 98 mph. 89 mph. 87 mph 
Time to Climb to 5,000 Ft 3.8 min. 5.7 min. 6.3 min. 
Absolute Ceiling, Standard Day 10,000 ft 15,300 ft 14,500 ft 
mentation Service Ceiling, Standord Day 18,400 ft. 13,850 ft. 13,050 ft 

Next year will be the company’s big Hovering Ceiling, in Ground Effect, Standard 


gest commercial helicopter production Day. 
year; the quota for 1957’s civil rotary 


what it terms ideal helicopter instru 


14,700 ft. 8,550 ft. 7,350 ft 
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WHETHER 


vou 


FLY 


THE 


BOEING 707... 














...... OR THE 


DOUGLAS DC-8S.... you'll take off and land 
on CPT landing gear 


Out of CPT’s 30-year experience came the engineering 
and drawings for the landing gears for both these 
American all-jet intercontinental transports. 

And out of CPT’s giant precision manufacturing 
facilities are coming the landing-gear 
ship-sets to speed the day when fleets of DC-8’s 
and 707’s will fly on scheduled flights. 

Put CPT’s wealth of experience and facilities 
to work now on your projects of Tomorrow. 
No other landing-gear builder has CPT’s combination 


of experience, knowledge, and facilities. 


ENGINEERS: If you would like to work at 
CPT on airframe-component design problems, 
write us. Liberal profit-sharing and retirement 


plan, modern plant and facilities, 


CLEVELAND PNEUMATIC TOOL CO. 
3781 East 77th Street . Cleveland 5, Ohio 


Sales-engineering offices in 
Seattle, Los Angeles, Fort Worth-Dallas and Levittown, LI. 








New Low Hysteresis and Threshold in HYDRAULIC RESEARCH'’S 


DRY COIL SERVO VALVE 


For High Performance Stabilization 
And Control Systems 


———~ DRY COIL TORQUE MOTOR 


Unique isolation diaphragm in the 
Hydraulic Research Servo Valve acts 
as a fluid barrier to keep coil and 
motor completely dry. Build up of 
magnetic particles in the flux gap is 
eliminated. No magnetic filters are re- 
quired. Because torque motor operates 
in air there is no coil deterioration due 
to immersion. Pressurized electrical 
connectors not required. 


SYMMETRICAL HYDRAULIC AMPLIFIER DESIGN 
Torque motor and nozzles are arranged 
about the center line of torque arm to 
minimize null shift. Motor mounting 
points are symmetrical about same 
center line to further improve sta 
bility in varying ambient and oil 
temperatures. 








UNITIZED POWER STAGE CONTROL ASSEMBLY 
Power sleeve houses control spool, cen- 
tering springs and null adjustments. 
All are stainless steel. Adjusting 
mechanism is’ not subject to different 
coefficients of expansion, providing ex- 
cellent null stability with temperature 
changes. 

Near perfect alignment gained by 
this type of construction lowers thresh- 
old. Micro finishes keep friction to 
minimum reducing hysteresis and 
increasing valve life. 


TRIPLE FILTRATION 

All oil that passes through hydraulic 
amplifier section is filtered three 
times. The Hydraulic Research Servo 
Valve has five internal micronic filters 
of corrosion resistant steel to assure 
trouble-free performance and im- 
proved reliability. 





The Hydraulic Research Dry Coil 

Servo Valve is available in quantity for 
high performance flight and control 
systems. Write for additional 
engineering information. 


HYDRAULIC FRESEARCH 


AND MANUFACTURING COMPANY 
Subsidiary of Bell Aircraft Corp. 
2835 N. Naomi Street + Burbank, Calif. + Victoria 9-2227 


CHALLENGING ENGINEERING POSITIONS OPEN 





7 ft. 2-in. diameter compared with the 
H’s 35 ft. 1 in. 
Ihe Model 47H, which actually was 
1 “trial-horse”’ to test the corporative 
market and meet demands for plush 
uircraft indicated there was a strong 
sales potential for an executive heli 
copter; its three-place capacity and the 
tact that it was limited in utility slowed 
its potential. All 47Hs have had custom 
interiors. The four-place 47) with plush 
interior quickly convertible to a variet 
ot utility roles, will exploit the field 
more capably. A major factor in the de- 
cision to develop the new model and 
get it onto the civil market quickly is 
Cessna’s new four-place CH-l, which 
will be competing with the 47] in 1958 
Bell will phase out the 47H early 
next vear, although it will maintain sufh- 
ent components to assemble aircraft 
on a 60-days-after-order deliverv basis. 
nme 35 47Hs will have been produced = 
by time it is out of production, é' 


center; Army HTL-6 (H-13), right. 


ithe Pw i . ee as 
BAGGAGE COMPARTMENT measures 25-in. x 29-in. x 35-in. Improved tail rotor pitch control (right) features chain-and-sprocket drive 
eliminates cable fraying encountered with former drum having threaded grooves in which six or more cable turns traveled. 


xy 


L. . so : ’ 
WRITING PANEL is attached to refreshment bar (left). Internal electric hoist (right) is located for easy pilot operation. 
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POWER PLANTS 


Simple, reliable, proven in 


MANY, VARIED uses—from marine 
propulsion to airborne generators 
and to portable fire pumps — have 
been perfected for these versatile 
Solar engines. Both the 50 hp Mars 
and the 500 hp Jupiter gas turbines 
offer a long list of advantages over 
conventional power plants — light 
weight, compactness, ease of 
starting, simple maintenance and 
operation on a variety of fuels are 
a few of their attributes. 


Gas Turbine 


Engr nes 





Gas turbine engines deserve a 
prominent place in your forward 
planning. From the very first units, 
the Mars and Jupiter engines have 
achieved remarkably trouble-free 
service records. Their rugged 
dependability, plus the many 
unusual advantages of gas tur- 
bines, are worth your investigation. 
Dept. C-81, Solar Aircraft Com- 
pany, 2200 Pacific Highway, San 
Diego 12, California. 


Designers, Developers and Manufacturers + Gas Turbines + Aircraft and 
Missile Components * Bellows * Controls + Coatings « Metal Alloy Products 


114 


service 


WRITE FOR BOOKLET. New brochure 
describes Solar gas turbines — how they 
work, advantages they offer to forward- 
looking industries. Send for a copy. 





SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO DES MOINES 


ENGINEERS WANTED Unlimited oppor 
tunities in Solar’s expanding gas turbine 
program! Write today, giving experience 

















Modified DC-3 Tops 225 Mph. 


First flight photo of DC-3 extensively modified by Aircraft Conversion Corp., Detroit, 
Mich., which claims that its Challenger 250 has a high speed range of 225-240 mph. 
Powerplants can be cither P&W R1830-94 or R2000 series. Cia Mexicana de Aviacion 
has flown the first of 17 DC-3s to Detroit for conversion to Challenger 250 configura- 


tions, Aircraft Conversion Corp. reports. Conversion costs about $30,000. 





U. S. BUSINESS & UTILITY AIRCRAFT SHIPMENTS 


(Janvary—August 1956) 





Aircraft Builder's Net Billing Price 
Make and Model -— 
Jan.-July Jan.-July 
August Total August Total 


Aero Design 560-A N. A. 36 N. A. $5,784,700 


~_ “ n The Embiem ot 


Beech 35 Bonanza 43 501 | Advanced Aircraft 
E18S Super 18 10 63 | 
D18s 0 6 Engineering 
50 Twin-Bonanza WI 82 
Model 45 Trainer 0 50 and Proven 


Callair A-4 2 13 . Pertormance 


Camair 480 Twin-Navion 1 1 


Cessna 170 0 70 
172 
180 61 ; . Manutacturers of 
182 84 


310 27 Hydraulic, 
Champion 7EC 21 Pneumatic, and 
Electronic 
Equipment 


Colonial C-1 Skimmer 2 


Helio H-391B Courier 





Lear Learstar Mk. 1 
Learstar Mk. 2 


Mooney M18C 
M20 


Piper Super Cub PA-18 
Super Cub PA-18A 
Tri-Pacer PA-22 
Apache PA-23 


Royal Gull P-136L1 149,000 


Taylorcraft Model 20... 36 ,000 


Totals $9,674,712 10 $66, , 2, J / 


initial deliveries of production airplanes by Colonial Aircraft Corp., Sanford, Me. a -Seleltleon a— 


N. A. Not Available. 
CORPORATION 
Source: Compiled by AVIATION WEEK. : P 6 a 
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aes, / sa at 500° F. doesn’t harm 


PE-400 
AIRCRAFT CABLE 


Tefion*-insulated aircraft cable is an 
Packard Electric 
the higher 


original develop- 


ment designed to meet 
service requirements of modern high- 


speed, high-altitude aircraft. 

Packard PE-400 will withstand pro- 
longed operating temperatures up to 
500° F. 
effectiveness. It is not affected by any 


Flame will not destroy its 


of the fuels or chemicals used in 


aircraft operation. 


When temperatures drop, Packard 
PE-400 doesn’t stiffen, either. For 


example, at -90° F. it still flexes easily 
and there’s no cracking or crazing of 


insulation. 


Packard PE-400 is made to greatly 
exceed the requirements of military 
specification MIL-W-7139. This out- 
standing cable gives high abrasion 
resistance and its construction pro- 
vides a hermetic seal against mois- 
ture and chemicals. 

You can print on the uniform, smooth 
coating and the cable is available in 
solid colors and in white with colored 








Cold at —90° F. doesn’t harden it! 


tracers. Facts are available that prove 
conclusively Packard PE-400 is un- 
equalled by any other cable of its 
kind! Ask for it today. Packard Elec- 
tric maintains Detroit, 
Chicago, and Oakland, California, for 


offices in 


your convenience. 


*DuPont Trademark 


Packard W Electric 
a 7 - GM 
: 


“Live Wire’d 





sion oJ Ge ne ral Motors 





we 
FLYING PAYMASTER Clyde Jordon (lower 
right) prepares to step from one N. Y. 
Irap Rock Co. barge to another to dis- 
tribute bi-monthly payrolls, having landed 
on one of the company’s barges in a Bell 
47G helicopter. 
the aerial tour of barges and quarry plants 
from mid-Manhattan New York offices as 
far as 85 mi. up the Hudson, covering the 


Every two weeks he makes 


route in one day. Company executives also 
use the Bell for fast transportation between 


main offices and upriver plants. 


Periodic inspection of nose landing 
ir on executive Douglas B-26B and 
B-26C airplanes is required by CAA 
Airworthiness Directive 56-18-3 as a 
esult of numerous cases of cracks being 


eS 


discovered in the cross beam assembly 
Ihe inspection includes: Remove cross 


beam assembiy P/N 280335. or 
5280336, 5123942, 5123 3043 and in- 
spect with magnetic particle, dve pene 
trant or X-ray the five-inch outboard 
portion of the beam and trunnion as 
sembly for cracks. Measure from the 
trunnion journal inboard and _ particu 
larly check the area around the trun 
nion’s shoulder and inboard of the 
welded area of the strap. Cracked cross 
beam assemblies must be replaced 


Cessna has made a number of studies 
of a business-plane version of its twin 
jet T-37A trainer, which the company 
is now producing for USAF. Because 
of production know-how, a civil T-37A 
could be marketed at attractive prices, 


industry observers sa\ 


A southwestern engine overhaul base 
to enter the jet 

Currently, the 
only fixed base jet engine overhaul 
facility is operated by Southwest Air 
motive Corp., Love | ield, Dallas, Tex 


is quietly preparing 
engine overhaul field 


U. S. Steel Corp. ordered its thir 
Learstar Mk. 1 
which, like its two present planes, wi 
be fitted with weather radar. New 
airplane will have fuel capacity in 
creased from 1,125 gal. to 1,350 gal 


l 
business trans port 
’ 
| 


} 
i 


Increase in business flving in Alabama 
irea is indicated by expected fuel con 
sumption in that state of 4 million 
gallons this vear, double the 1951-1952 
hgure 


Doman LZ-5 eight-place helicopter is 
undergoing a sales demonstration tour 
in Europe 


Mooney delivered its 50th Mk. 20 
and expects soon to be turning the 





NBAA To See Cessna 620 Cabin 


Furnished cabin mockup of Cessna Model 620 four-engine pressurized business transport 
will be displayed in Miami during National Business Aircraft Assn.’s ninth annual forum 
Shown here is eight-passenger configuration with sleeper-type seats. They are 
mounted on tracks running full length of cabin having one-inch spaced tiedowns allowing 
At right are doors leading to 50-cu.-ft. baggage compartment on right 


Oct. 23-25 


easy re-arrangement. 
side of cabin; restroom is on left. 
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FOR BETTER BUSINESS 


FLY TO HAMILTON 


29. “A a"Sza- 
HAMILTON 
MUNICIPAL 
AIRPORT 


As) 


RUNWAYS 


(asphalt) 


o ts — . 

jee MT. HOPE 

St NEAR HAMILTON/* 
te’ ONT. CANADA Jf 








Mount Hope, 


ADEQUATE FACILITIES 
FOR BUSINESS AIRCRAFT 


Only 6 miles from Hamilton, Ontario, 
Canada's largest industrial city. If you 
ore planning Canadian expansion there 
ore over 565 industries to serve you 
Complete information on the airport 
ond industrial opportunities on request 


HAMILTON MUNICIPAL AIRPORT 


Ontario, Canada 








FIRST... LOOK FOR THE REAL 


OPPORTUNITIES 





BEECHCRAFT is aggressively enter- 
ing new fields and needs men of 
imagination to do creative work of 
top-level importance. BEECHCRAFT 
is now seeking 


SCIENTISTS 
PHYSICISTS 
ENGINEERS 


If you would like to be associated 
with a leading organization that 
is large enough to have diversi- 
fication of product, but small 
enough to insure recognition of 
personal ability—for work now 
going on, and work now being 
planned for Beechcraft’s Boulder, 
Colorado, special engineering fa- 
cility, as well as Beechcraft’s main 
plants in Kansas, write today to 


The Employment Division 


Seechcraft 


WICHITA 1, KANSAS 








06-24 € x 1501 
11-29 5188’x 150" 
16-34 3100’x150' 








New radio marker beacon receiver takes 
74% less space...63% less weight...63% less power 


Now, precious space, weight and power can be saved 
in aircraft construction when the design allows for 
the use of this new radio marker beacon receiver 

By using sub-miniature components and tech 
niques, Stromberg-Carlson is now producing for the 
U.S. Air Force a receiver measuring 79 cubic inches 
in volume (compared with 308 in previous models); 
3.9 pounds in weight (compared with 10.5); and re 
quiring 15 watts power (compared with 40). 

This new receiver (the AN/ARN-32) is easier to 
maintain because of the quick accessibility of its com- 
ponents. For example, the bottoms of tube sockets 
and wiring are easily reached from the outside. 


In addition, the receiver is designed for unusually 
stable sensitivity and frequency. 

Operating directly from the aircraft’s 28-volt elec 
trical system, the new receiver is effective at altitudes 
of 50,000 feet and at a temperature range of — 68° to 
160°F. It meets all Armed Forces requirements for 
resistance to shock and humidity. 

This highly specialized equipment is one more ex 
ample of our role in the defense of our country in 
partnership with military aviation. 

Engineers excellent career opportunities in 
electronics and telecommunications. For complete 
details, write us today. 


STROMBERC-CARLSON COMPANY 


CORPORATION 


A DBDiviStOnNn OF GENERAL 


OCYNAMICS 


General Offices and Factories at Rochester, N. Y.—West Coast plants at San Diego and Los Angeles, Calif. 





four-place business planes out at a rate 
of one-a-day 


Four helicopters, probably Bell types, 
will be purchased by a Lebanese firm 
based in Beirut to provide charter ser 
ice to oil companies, rescue and passen 
ger, mail and freight operations. The 
firm plans to begin flying the helicop 
ters this vear. 


Czech national factory, Orlican in 
Chocen, is producing the L-60 Ceteka 
for agricultural following suc 
cessful tests of prototypes. First pro 
oing to Argentina 


duties, 


duction model is g 


Electrically heated windshiled with 
its own power system has been in 
stalled in Libby-Owens-Ford’s DC-3 by 
AiResearch Aviation Division, 


Garrett Corp. 


Service 


Northern Aircraft Co. is new Acro 
Commander sales outlet in Northern 
California, Northern Nevada, Oregon 


Dow Chemical Co., Midland, Mich., 
is operating a DC-3 recently converted 
by Remmert-Werner, Inc., St. Louis, 
Mo. Plane has Bendix-X-band radar, 
Sperry A-12 autopilot, Collins 51R3 
omni with indicator 
ind integrated flight Collins 
1I7L-51X vhf 360-channel communi 
cations, Collins 517% marker and 51V2 
R-W estimates 
that there are over 2.000 all 
weather multi-engine aircraft from 
Beech D158 sizes and up being operated 
by U.S 


radio magnetic 
system, 


glide slope receivers 


now 


businessmen 


Funk Aircraft Co. has completed a 
new, larger plant replacing the one 
destroved by fire at 1211 W. 12 St., 
Coffewville, Kan. 


First Aero Commander 560-A_ de- 
livered to Europe is being used by Buch- 
druckerei Carl Meyer, Zurich, Switzer- 
land, publisher. 

Dallas Aero Service, Love Field, 
Tex., is licensed to install Airline 
Training, Inc.’s Beech DI18S_ speed 
kit, which is reported to increase the 
plane’s speed by 20 mph. and range 
by 10%. ‘Takeoff critical altitude is 
reported to be increased from 2,400 
ft. to 3,850 ft. 


New distributor for Lycoming en- 
gines and parts is Brown Aero Corp., 
Love Field, Dallas, Tex. 


Helicopter and repair facility is be- 
ing operated under supervision of 
Sikorsky Aircraft Division, United 
Aircraft Corp., at Bridgeport (Conn.) 
Airport. New unit has its own receiving, 
shipping, inspection, materials control 
and production planning groups. 
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Is your present safety 


program BIG ENOUGH 


for tomorrow’s airliners? 


Compare your equipment ... your passenger volume .. . 


your cost 


and risks of doing business today with 15 years ago. And tomorrow, 


the stakes will be even higher. 


COMPARE YOUR INCREASE IN CAPITAL INVESTMENT AND RISK 


cam 
' 


| YESTERDAY'S DC-3 





~ 
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Cost: 
approx. $125,000 


PASSENGERS 
eeeeerey 
ARR AAAL 
vive 
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TOMORROW'S JET aay || 


PASSENGERS 


PUCTTCV TOTTI IOT EET 
PHPUTETOT TEV ETE 
PECTTOTT TEC EEE TET 
PRRAA DARA RAD AAAS AADDRAAL, 
TOT TOT TOT TET ETE TIT 


Cost: approx. $5,000,000 


HHeeeeeerieeiiy 


Skydrol protects your capital investment and lessens your liability risks, 





eee ce cs A beet per min. ‘Danger of 
Bee Structural forlure trom gust loads 


“>. ee cece cccs IMD leet per min 
Vee 


. 7 
. 


© eee ee ee 10D feet per min. 


Descent from 20,000 feet tekes 1 minutes...15 minutes... minutes 











The chart above proves what many pilots 
already know: To descend and land from 
high altitude takes so much time that fires 
in flight can be critically dangerous! You 


can lessen the possibility of these fires 
simply by replacing flammable hydraulic 
fluid with Skydrol . . . the 
world’s only fire-resistant hydraulic fluid 
approved by the C.A.A. 4'/ million flying 


hours’ experience have proved Skydrol a 


fire-resistant 


better lubricant than mineral oil . . . ex- 
tremely stable . . . can be re-used again 
and again and won't corrode metal. Con- 
version to Skydrol costs less than you 
think! For more information, write . . . 
Organic Chemicals Division, Monsanto 


Cuemicat Co., Dept. SKD-3, St. Louis 


1, Missouri. 


34 MAJOR AIRLINES NOW USING SKYDROL 


National 
Northeast 
Panagra 
Western 
Aigle Azur 
Cathay Pacific 
Alitalia 
Swissair 
United 


American 
Braniff 
Continental 
Flying Tiger 
Pan American 
Canadian Pacific 
North American 
Aircoach 
Trans-Caribbean 


Delta LAI 
Slick ANA 
JAL Aramco 
PAL USAF 
CMA B.0.A.C 
KLM Northwest 
LAN Airwork, Ltd. 
TAI Lasca 
UAT 
Skydrol: Reg. U. S. Pat. Offs 


MONSANTO CHEMICAL COMPANY « ST. LOUIS, MISSOURI 


Where Creative Chemistry Works Wonders For You 








New PaH Constant Voltage Welders Offer 


BIG SAVINGS 


... save hundreds of dollars in installation and 
wiring costs... reduce power consumption 


P&H Constant Voltage Welders are easier to operate are, inert gas, semi-automatic hard surfacing, auto- 
and give you better welds. You get instant starting matic stud or low current density welding. 

and recovery even on tack welds, or areas of poor Enjoy high efficiency (85% or better) with P&H 
fit-up. They let you select the arc voltage you desire. Constant Voltage Welders. 500, 750 and 1200-amp 
Voltage remains constant during the entire welding capacities. Send in the coupon for more information. 


Job-proved on all automatic-welding processes, P&H H A wn N I S Cc H F E G E R 


Constant Voltage Welders are used for submerged MILWAUKEE 46, WISCONSIN 


cycle to give you a uniform rate of deposit. 


I'M SMOOTH - ARC SCOTTY... 
with some important facts on 

PéH Constant Voltage Welders 
that will save you money. 

Just drop me a line. 


Welding Division 
4480 West Notional Avenue, Milwaukee 46, Wisconsin SEND 
Attention: Mr. W. R. Stephens, Sales Manager 


I'd like more information on P&H Constant Voltage FO ¥ 
Welders. 


io nm . Sa 


Cc - onstan 

ewe INFORMATION nen Welders give you more 
Address... —_— ——— ff cy plus big ¢ ving 
TODAY | in a talent seas Gates, 


City. 


HARNISCHFEGER CORPORATION “ 





Yauce caanes OESeL Enames POWERS SHOVELS PREFARE CATES HOMES overs SO% STASLITERS «=—- WEL ONG COUPH ENT OvEOn ed CHAmeEs 


P&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West * Toronto, Ontario, Canada 
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P&W Forum Studies Engine Performance 


tor take ff 


By George L. Christian 
Millville, N. 
Pratt & 
Operation and 
held recenth 
cngine problems imposed by helicopter 
operation, favorable results of oil filters, 
dverse cftects of d« 
general spark plug experience 

During the meeting a former star of 
the annual forum (AW Sept. 26, 1955, 
». 75)—the Hi-Per DC-3, a faster better 
performing, R-2000-powered version of 
the old 


eclipsed by 


J.—Highlights of the 

Whitney Airwork 
Maintenance Forum 
discussion of 


seventh 


included 


tergent oils and 


Douglas workhorse—was 
Jato-powered corporation 
planes 

Demonstration takeoffs with and 
without Jato by a PV-1] owned by Rock 
well Manufacturing gave a convincing 
demonstration of how Jato can_ boost 
urcraft—with the night 
engine windmilling—out of a precariou 
position if the engine quits as the planc 
leaves the runway. Without Jato, the 
plane barelv struggled to an altitude of 
75 ft.; with the rocket-assist, the plane 
climbed handily to 570 ft. 


twin-cngin¢ 


Engines & Octanes 


P&WA, co-sponsor of the forum 
with Airwork, sent several specialists to 
form a panel which discussed variou 
phases of engine operation as it con 
operators and answered 
isked of them bv _ the 
iudience. The forum was attended by 
ome 130 representatives of corporate 
uircraft owners and pilots, aircraft parts 
distributors uirling ind 
officials 

Among the more pertinent 
ought out in the discussions and 


cerns private 
inv questions 


governinent 
points 


question and answer period were 

Lean better for engines 
during than 
oil 


mixture 1s 


ground operation 1uto 


However 


I ommended 


has onsistenth 
iuto rich because 
ifraid that pilot 
mixture con 
takeoff. As a 
“if the mixture 
lean position, 


P& WA 

using 
the company is so 
might forget to move the 
trol to rich for 
P& WA spokesman said 
control were left in the 
we scriously doubt if a pilot could get 
his plane off the ground.” 

The cooling efficiency of metalized 
cvlinders is better than that of black- 
painted cylinders. The black paint was 
used on old-type, steel barrel cylinders 
to protect them from corrosion, 

The P& WA R-2800 series engine is 
particularly fussy concerning what 
spark plugs can be used in it and what 


ito 
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This is 
( pel it 
conditions, 


gaps exist between the points 
particularly true of the engine 
wet takecoft 
gaps cannot exceed .020 in 
ommends using plugs with 
two heat R-250¢ \t 
least one operator uses three different 
heat range plugs in his R-2800s Ihe 
engine maker suggests that cold plug 
be used in the rear position of all front 
row cylinders, hotter plugs in all othe: 


ing under 
when plug 
»& \\ \ T¢ 


ranges in the 


positions 

The temperature spread on R-2 
plug positions is cut down 20 
Douglas Aircraft kit which uses a spin 
ner and cowl seals to achieve the tem 
levelling effect The installa 
DC-6 and CD-6B 


perature 

tion is designed for 

type aircraft 
P&WA 


master 


underlined the fact that 
rods were a much more critical 


item on engines used in_ helicopters 
identical engines mounted u 
fixed-wing aircraft. Reason is that in a 
helicopter the engines are operated, 

least part of the time it higl 

nd low manifold pressure—as during 
ipproach conditions. The low manifold 
the “cushion” 
is it 


than on 


pressure eliminates 
which helps to stop the piston 
reaches top dead center, and there is 
no manifold pressure to help its down 
ward trip. Result is that unusually high 
stresses are induced in all rotating parts 
especially link and master rods 


P& WA believes the R-985 (450 hp 


cxhaust g 
Idenly choppec 
cause of valve timings erl ind the 
phenomena is most aj » occur with 


hort exhaust stack 


Filters & Oils 
P&WA_ spokesmen | 


mpany highh 
| filtration on aircraft engines 
re made by ram (AW 
74) and Wi 


that then 


endors« th external 
The 
June 22, 
AW May 
ed weight and 
expen s¢ the u lation are to be 
Pratt & Whitney 
detergent oils give good re- 
mall aircraft engines, they are 
used in large, R-2000 and 


ding to 


1S A 


considered Savs 

W hil 
ults in 
not to be 
R-2800 
P&WA 


The engine 


S1Z¢ powerplants CK 


maker savs it has 
ill have 


effects on engine 


tested 
many detergent oils and shown 
ome idverse 


tion. Most 


tion on the 


Opeta- 


OMmMmMmon COTTOSIV¢ iC 


lead-indium bearings used 


in the engines, bearing failures induced 


Rocket Test 


Test stand (left) checks operation of highly complex pneumatic and electric test stand 


(right) used to check out big rocket motors without actual firing. 


Both stands are made 


by Lear for Rocketdyne Division of North American Aviation. 





Be FO <8 


hae 
+ mrt 
aircraft and 


This newest team of A-MP ce 


shielded wires making p 


electrical connect 
years of engineerin 








minimum with A-MP 


SHIELDED WIRE FERRULES 


electronic industries 


GENERAL © 


2 a 
2 i y RRISBURG, PA. 

A-MP of Gamada, Lid., Toronto, Canada « A-MP—Holland N.V.,'8-H ) 

Aireraft-Marine Products (G.B.) Lid., London, England « Societe A-MP de France, Courbevoie, Seine, France 
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HIG-5, M 


DATA 
- Spin Motor: 9.5 volts, line to line, 400 cps, three phase. 
. Power Required: 4.5 watts @ 0.35 p.f. running. 
. Synchronous Speed: 12,000 R.P.M. 
. Run-up Time: 45 seconds maximum. 
. Angular Momentum: 1 x 10° gram-centimeters */second. 
. Gimbal Travel: + 8° maximum. 
. Signal Generator Sensitivity: 72 millivolts/milliradian with 200 
milliamperes, 400 cps excitation. 
8. Signal Generator Null Voltage: 21 millivolts maximum. 
9. Signal Generator Linearity Deviation: 1%. 
10. Torque Generator Sensitivity: 44 dyne-centimeters/milliampere? 
( t type, direct current). 
11. Torque Generator Linearity Deviation: + 1%. 
12. Input Rate: 0.029 to 57.3 degrees/second. 
13. Characteristic Time Constant: 0.0024 seconds. 
14. Drift Rate: 5 degrees/hour maximum. 
15. Output Angular Rate, Input Angular Rate Ratio: 1.0. 
16. Heater Power: 225 watts total from one 75 watt and one 150 watt 
section, 28 volts direct current. 
. Operating Temperature: 167° F. (75°C). 
- Weight: 3 pounds. 
. Single Degree of Freedom. 
. Viscous Damped. 
NOTE: This Gyro can be readily modified to meet your requirements. We invite inquiries 
listing specifications. 
The Greenleaf Line of Gyros and associated devices is being steadily ex- 
panded. It now includes a wide selection of Free and Rate Gyros, and the 
HIG-3 and HIG-4 Gyros. 


ENGINEERING - DEVELOPMENT - PRODUCTION 


Write, wire or phone for further information. 


eenlea MANUFACTURING COMPANY 


A Division of MANDREL INDUSTRIES, INC. 
. i : is 17, Mi , 
ENGINEERS WANTED 7814 W. Maplewood Industrial Court Saint Lovis 17, Missouri 
Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, 
Greenleaf offers unusual Differential Pressure Mach Meters, Air Speed Indicators, 


opportunities for mechani- Computers, Switches and many other precision-built components. 
cal and electrical engineers, 





sive oil foaming and resultant 
poor lubrication, and ash-tvype deposit 
in the combustion chamber, setting the 
Stage for pre-ignition 
However, the company is willing to 
tc t il 
produced 
One of the P&WA representatives 
dded that one detergent oil—called 


Miracle Power—has been approved by 


new detergent oils as they are 


his company 
P& WA technicians emphasized that 
bv detergent oils, they meant oils whose 
detergents were added at the refiner 
| the oil company under carefully 
lled conditions. They were unan 
sly against “‘moose milk” additives 
ich were put into the oil in the 
ficld under uncontrolled conditions 
Generally speaking, P& WA is against 
using re-refined oil because, if the oils 
ome from several different crudes, ‘““vou 
tt know what kind of lubricant vou 
get However, if cach batch of 
refined oil is made from the same 
of crude, the resulting oi! can be 
perfectly satisfactor 
John S. Gillespie, vice president for 
sales, closed the forum with these com 
ments about Airwork 
I'he company stresses three points. 
Giving its customers safetv resulting 
from the highest possible quality; econ 
omy: and service after the sale 
He underlined the fact that the first 
cost, or crhaul charge of an engine, 
is not the final cost The final cost 
includes any repairs and failure correc 
tions which have to be made during 
the lifetime of an engine Therefore, 
high qualitv, whic h has a high first cost, 
pavs for itself many times over when 
spread out over the engine’s final cost 
per hour 
He concluded by noting that Airwork 
expanding its service group to give 
its customers the best possiblc SCTVICE. 


WHAT'S NEW 





. . . 
Publications Received 
®@ National Security and International 
Trade \ Report of the Committee 
On Commercial Policv—Pub. by the 
United States Council of the Interna- 
tional Chamber of Commerce, Inc., 
103 Park Avenuc, New York 17, N. ¥ 

Available through the United States 
Council, 103 Park Ave., New York [7, 
N. \ $.30; 32pp 

This study compares the effect on 
national security of the alternative pol 
icies of exposing essential industries to 
international competition or protecting 
them by restricting imports 


e Public Utility Regulatory Law—by 


Everett C. McKeage—Pub. by the Van- 
tage Press, Inc.. 120 West 31st St., 
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en articles on the spccihe 


public utility regulator 


i treati n State 
Carriers.” 


Weather Analysis and 


la 
Reg 


Forecasting e Properties 


ol. I, Motion and Motion Syste tem CnH2n 
Sverre Petterssen—Pub Il hermodynam 
30 West d cal Compositio1 


w-Hhill Book ¢ 


St.. New York 36, 


. 
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Atoms and Energy 
S W Nlasse\ | 


uilosophical Library 


by 


R.S 





Types for 


GENERATORS + 


ALTERNATORS 
INVERTERS 

.- «and all auxiliary 
motorized electrical 


equipment 


...each unit backed by half a cen- 
tury’s experience in developing, pro- 
ducing and applying carbon, graphite 
and metal graphite materials 





STACKPOLE CARBON COMPANY, St. Marys, Pa. 
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Excellence in Electronics 


nl is eB 


UMITEO STATES AIR FORCE ry . 
“a Te ra - 


SS OT 


RAYTHEON RADAR 
FOR THE B-S52 


Finding and smashing a bombing target through thick 
overcast when you are miles high, traveling at fantastic speeds, 
is no easy proposition. 


To help solve this complex problem, the Air Force worked 

with Raytheon—a leader in both CW and pulse radar techniques 
and world’s largest manufacturer of the magnetron and 
klystron tubes essential to radar. 


Result? A precision radar of uncanny accuracy and 
outstanding reliability—a bombing radar which adds to the 
punch of this remarkable aircraft conceived by the foresight of 
the United States Air Force. 


RAYTHEON MANUFACTURING COMPANY 
WALTHAM 54, MASSACHUSETTS 





: \ olu nc l, 377pp.; Vol 
| 
nprised wholly of tables with brief 


introductory text, these volumes pro 


vide an accurate knowledge of the 
thermodynamic properties and behavior 
f the working fluid of the 


mbDustion 


ur-breathing 


cngine unde! Vcry\ wide 
ranges of operating conditions, and will 
ontribute to a fuller realization of the 
rformance levels which are becoming 
uir-breathing jet propul 
he tables are applicable 
mbustion ga f anv hvdro 
fuel with a hydrogen to carbon 
idently of the fuel 
heating valuc 
Editorial Indes January 1952 
Pub. by Aircraft Industries 
of Ameri ._ 610 Shore 
Washineton 5. D 


sses for the Cold 
| Abrasive Cut 
P pa ed and 


Supplics Manu 





fracturing Company 
Parkway, Chicago 14, II] 

his is a four-section manual 
of metals by | 


ind suggested processes, and 


old bending the « 


ods of cut-machining metals 


@ ASTM Standards on 
freezes Pub. bv. and 
American Socicty for Testing Materials 
I< idquarters 1916 Race St., Philadel- 
phia 3, Pa. $1.50; 52pp 

\ compilation of all ASTM methods 
fr test pertaining to cnging 
freezes, thi 
standard 9 t 


Anti- 


from, 


Engine 
wailablk 


anti- 
handbook containing 11 
st methods 
of considerable in 


ind 2 speci 
fications—should be 
terest to both producers and consumers 
of engine anti-frecezes 
@AST\N\I) Manual for Rating Motor 
Fuels by Motor and Research Methods 
Pul by ing «available through, 
American Societv for Testing Materials 
Headquarte 1916 Race St., Philadel 
nl $6.75; 180pp 
illustrated th 
q talified »¢ 
Ope rat KDOC? 


the motor 


anual 


~ “ake 
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Automatic Baggage Diverter 


This automatic baggage-handiing system for airport terminals diverts in-coming baggage 


down a metal ramp into waiting passengers’ hands. The device, which can handle 130 bags 


in two minutes, is called a baggage diverter and was developed by United Air Lines. 


Machine consists of two conveyor belts about 60 ft. jong. Running parallel with each belt 


is a diverter—a small cart with an arm which automatically shunts bags off the belts at two 


foot intervals, passing them on to the metal ramp. The diverter incorporates a photoelectric 


cell. When its beam is broken by an incoming piece of luggage, the diverter’s arm directs 


the bag onto the diverter’s auxiliary conveyor, whence it slides down the metal ramp. Initial 
system was installed at Los Angeles International Airport. UAL plans similar installations 


at other major terminals. 
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When You Have Places 
‘*‘Hard-to-Reach’’ 


OPEN SOCKET 
TYPE RATCHET 
WRENCH 

4” Openings 








OR NUTS 


Use PROTO-TAC 
Ratchet Wrenches 


with the Famous Open-End Ratcheting Principle 


They Work Like Magic...Save Time 
... Save Money. Using the 
exclusive and patented open-end 
ratcheting principle, these wrenches 
perform jobs that are otherwise 
difficult or even impossible to handle. 
They work in close quarters, 
over and around tubing and other 
obstructions, on hidden bolts 
or nuts, and in recesses or wells. Buy 
| these revolutionary, time-saving 
| tools from your PROTO dealer. Send 
| 10¢ for catalog of entire line to 
| PROTO TOOLS 
| 2215 Santa Fe Ave., 
Los Angeles 54, Calif. 


Closed Socket Type 
Ratchet Wrench 
5 1." Openings 


=A 


Crowfoot Type 
Ratchet Wrench 
3” Openings 


| In addition to the three types of ratchet 
| wrenches illustrated, the PROTO-TAC 
|line includes ratcheting box wrenches, 
| screwdriver attachments, rigid heads, 
| and adapters for turnbuckles, standard 
| sockets and internal wrenching. 


Eastern Factory, 
Jamestown, N.Y. 


Canadian Factory, 
London, Ont 


PROTO PROfessional TOols 


means 
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Another new product by CHERRY RIVET research and develop- 
ment to meet the design requirements imposed by extremely 
Hi-Speed Aircraft and Missiles. 


Wide Grip Range « Positive Hole Fill 
High Clinch * Uniformly High Pin Retention 
Positive Inspection 


For additional data on the new Cherry “600” Hi-Strength, Hi- 


Temperature Rivet, write to Townsend Company, Cherry Rivet 
Division, P.O. Box 2157-N, Santa Ana, California. 


CHERRY RIVET DIVISION 
— SANTA ANA, CALIFORNIA 
Townsend Company 


in Canada: Parmenter & Bulloch Manufacturing Company, Lid., Gananoque, Onteria 





NEW AVIATION 
PRODUCTS 








Fuel Periscope 


Periscope for internal inspection of 
fuel tanks has field of vision intense! 
illuminated by Zirconium arc lamy 
which remain outside tank and project 
through separate optical system. Scan 
ning prism operated by control but 
ton swings ficld through 180 dc In 
strument may be turned to perm 
complete inspection. Cool 18 v.a.c. zit 


+ 


’ 
5 
I 
i 


conium arclight is used because of the 
proximity of fucl fumes. ‘The low volt 
ie powcr supply can be connected to 
a 115 v.a.c. source 30 ft. away. ‘The 
periscope weighs 15 Ib., is 30 in. long 
and has a viewing head diameter of 


Testa Mfg. Co., 10130 E. Rush St., 
El Monte, Cal. 


Expandable Container 


Flexible, airtight fibrous plastic con- 
tainer expands and contracts with pres- 
sure altitude changes during air trans 
port. Container climuinates need for 
relief valves used im airtight metal con 
tainers to equalize pressure differen 
tials. It was made possible by develop 
ment of a new pre-form process for 
fibrous reinforced plastic which requires 
no hand finishing. Cost of earlier proc 
cesses Was prohibitive. Che plastic units 
ire lighter than metal, resist rust and 
mildew and absorb impact without tak 
ing a permanent set. They meet the 
requirements of MIL-P-116B. 

Pressure Form Container’ Co., 
Swarthmore, Pa. 


Automatic Control 


Electronic automatic machine tool 
control called Linear Inductosyn can 
i1utomatically position carriage with a 
maximum linear error of .0OO01 in. Ro 
tational member can be positioned with 
a maximum error of 5 sec. of arc. It 
can be used for automatically positioned 
and numerically controlled contour ma 
chining for large drill presses, boring 
machines, milling machines, grinders, 
jig borers, gear cutters and lathes. Ro 
tary type can be used as clectrome 


chanical dividing head, multi-speed data 
transmission system, precision position 
servo, electronic backlash-free gear ra 
tio, high speed electromechanical phase 
shifter or angular pick-off accurate to 
5 parts per million 

Farrand Controls, Inc., 4401 Bronx 
Blvd., New York 70, N. Y. 


Holder for Lathe 


Copying lathe carbide tool holder 
cuts tool costs 66%, has been proven 
on all steels and many cutting and 
finishing operations The +Gl + 
holder can machine anv alloy including 
stainless, 52-100 and K Monel at over 
600 fpm. Mild steels can be machined 
it 400 sfm.—.020 feed with a 4 in. 
depth of cut. It can plunge machine 4 
in. deep at 30 deg. and face out on a 
flange in one operation 

Four other distinct advantages are 


claimed: neutral or positive rake per 
mits faster metal removal without in 
creased power, infinitely adjustable car 
bide faced chip breaker gives positive 
iction at any speed or feed, solid car 
bide 34 im. long triangular tool bits are 
wailable im all qualities from Icading 
manufacturers, and anv nose radius and 
lead angle may be used making it 
unnecessary to design parts to fit tool- 
ing 
Everede Tool Co., 2000 N. Parkside 
Ave., Chicago, Il. 


Fastener Recess 


New type of rece tor screws, bolts 
blind bolts, cowl fasteners, etc. used 
ith a discus shaped driving blade de 
livers torque values at least twice those 
equired for all fastener sizes usable 
with a driver of a given size Slot is 
undercut on both sides, the bottom 


The first of a new aircraft type— 
the Martin SeaMaster depends on 
Cherry Rivets for quality fastening 


The U. S. Navy’s first multi-jet 
attack seaplane, the Martin 
XP6M-1 SeaMaster, gives mili- 
tary strategy a flexibility and mo- 
bility never before possible with 
military aircraft. It has global 
range, is capable of speeds over 
600 miles per hour and will cruise 
normally at 40,000 feet. The plane 
is as big as a commercial airliner, 
yet it can operate from the sea- 
ways, lakes and rivers of the 
world, on extended periods of 
duty and still be independent of 
fixed bases. Its two primary mis- 
sions are mine laying and photo- 
reconnaissance. 

In designing the big, swept- 
wing flying boat, Martin engi- 
neers knew they could depend 
upon the high quality of Cherry 
Blind Rivets to provide uniformly 
good fastening in many intricate 
places. Their confidence is not 
misplaced, for Cherry engineers 
long ago accepted the responsi- 
bility of producing the best and 
widest range of blind fasteners for 


the aircraft industry. 

The attainment of this goal is 
possible because a continuous 
quality control program is in 
effect in the Santa Ana plant 
which is devoted exclusively to 
making aircraft products. Every 
operation, from the inspection of 
raw material, tools, dies and gages 
—through machine maintenance, 
final line inspection and testing, 
is designed to provide a uniform 
operation of Cherry Rivets under 
a variety of applications. 

Cherry engineers also have pio- 
neered in developing new and 
better tools for installing Cherry 
Rivets which is a service pro- 
vided to enable aircraft com- 
panies to attain more efficient 
production and lower unit costs. 

These are but a few of the 
reasons why Cherry Rivets are 
standard in many aircraft plants. 
For complete information, write 
Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-N, 
Santa Ana, California. 
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CHERRY RIVET DIVISION 
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oe +" rs SA , ae Fe rE E: a 


In Canada: Parmenter & Bulloch Manufacturing Company, Lid., Gananoque, Ontario 











curvature matches that of the driver, 
ind the driving surfaces are parallel 
climinate camming action and transmit 
0 S h ] full bearing thrust Also claimed fo 

ur engineers are appy as C ams the new recess are greatcr head strength, 

smaller head sizes and positive inward 

thrust in driving or removal. ‘The shape 
of the driving blade enables the tool 
to deliver torque at a wide range of 
angles The fastener is now availabl 
as National Aircraft Standard High 
lorque Bolt (NAS 583 through NAS 
590 

Blackhawk Mfg. Co., Dept. RE, 
Rd., Chicago 50, Il. 





Vibrometer 


Four ounce Vibrometer measures vi- 
bration range from 500 to 10,000 cycles 
per minute. Unit may be used for en 
gine svnchronization. Steel reed is both 
sensor and indicator. Extension or re 
traction sclects frequency. Amount of 
deflection measures amplitude at that 


But their projects are no clambake ... 











Kaman’s Engineering staff is a happy combination of men 

who approach their work with intelligence and imagination, 

and yet enjoy every minute of it. They are serious enough to 

realize the part that Kaman is playing in our National Defense 

effort, and yet they realize that a relaxed atmosphere gen- 

erates more ideas in an hour than tense surroundings do in | frequency. No external electrical or 

a week. other connections are required and it 
can be mounted at any convenicnt 

The highly classified projects Kaman is working on now point on aircraft structure. Vibrometer 

require mature, technically qualified engineers who are not may be used for trouble shooting where 

afraid of hard work, but who, naturally, expect to get paid the exact frequencies of unbalanced 


for it. That’s exactly how it is at Kaman. rotating ¢ omponcents can be determined. 
, : Deterjet Corp., 1064 S. Claremont 
If you want the tide to turn for you, don’t clam up. Check St., San Mateo, Calif. 


the position you can fill and return the coupon now. We'd 
like to have you aboard. | Liquid Spring 


American conceived high velocity 
liquid spring has been designed to 
drive ram or act as shock ibsorber. 

KAMAN lavlor Model $1064-6 liquid spring 
with a preload of 1,000 Ib. develops 
6,400 Ib. of spring action m 4 m. 





THE KAMAN AIRCRAFT CORP. Aerodynamics 
71 Old Windsor Road a ates & loyew 
ynomics 


Bloomfield, Conn. Electrical Design & Layout 
Electronics 

Att: W. M, Tynan, Administrative Engineer Liaison 
Mechanical Design 

Nome : . . ; Preliminary Design & 

Research . , 

Address = : Sees Anchyshs stroke. Stroke provides 200 in./Ib. 

City__ . Systems Development high velocity energy output and 10 in./ 
Structural Design } 

State ics Test & Development Ib. of shock absorption with a_ total 


C) Thermodynamics cfhciency of 77%. First 90% of stroke 
Home Phone a - - Cl Weights 




















is spring and last 10% is shock ab- 
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sorption. Unit is § in. long and out- 
side diameter is 1} in. Each end has 
a bearing surface to permit use of the 
cvlinder as a reciprocating mass. 

Taylor Devices Inc., 188 Main St., 
North Tonawanda, N. Y. 


ALSO ON THE MARKET 





Projection Angle Dekkor (Hilger & 
Watts) is now equipped with an optical 
micrometer for direct reading to 4 sex 
ond lor inspection and production 
jobs, unit provides a direct means to 
determine squareness, parallelism, tilt, 
nd change of angle, regardless of dis 
tance.—Engis Equipment Co., 431 
South Dearborn St., Chicago 5, Il 


Stratopower 54F scrics hydraulic motors 
ire designed for operation in 3,000 psi 
vstem. Units are produced in a range 
of eight sizes from 0.1 through 1.0 cu 
in. displacement. Thev are suitable for 
continuous, intermittent or continu 


ously reversing duty cvcles; motor ma\ 


be stalled indefinitely without damage 


New York Air Brake Co., Watertown 
Division, Watertown, N. Y. 


Model 6505A, 400-cycle frequency 
meter, has over-all accuracy of 0.1 OI 
better at all frequencies in its range 
(370 to 430 cps Model requires no 
adjustment for operation from any sig 
nal input from 6 v. to 250 v.—Varo 
Manufacturing Co., Inc., 2201 Walnut 
St., Garland, Tex 


Microminiature terminal lugs and rivets 
are designed for compact component 
packages in instrument, electronic, and 
printed circuit applications involving 
space requirements smaller than normal 
subminiature hardware permits. Items 
are non-magnetic of precision imstru- 
ment quality for uniform, trouble-free, 
reliable use.—Circon Component Co., 
Santa Barbara Municipal Airport, Gol 
eta, Calif 


Self-locking metal nuts by Con-lorq 
are guaranteed to be vibration proof 
and are unaftected by heat or weather 
Items are precision-threaded and_ have 
crimped ribs on two sides. ‘They can 
be reused repeatedly without impairing 
their locking ability and are casilv in- 
stalled with standard tools.—Con-Torq, 
Inc., North & Judd Mfg. Co., New 
Britain, Conn. 


Series “300° adjustable-speed drive is 
available in $ and 4 h.p. with either 
geared or ungeared motors. Motor arma 
ture delivers a constant torque at a 
speed from near zero to 2,400 rpm. 
Concrete-like epoxy resin encapsulates 
all resistors, condensers, etc. within a 
single plug-in assembly. — Servo-T’ck 
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MARINES’ NEWEST... 


U. S. Marines are now operating 
their newest type helicopters, 
Kaman HOK-ls. These twin rotor 
helicopters are used for cargo carry- 
ing, medical evacuation, personnel 
transport, observation, and search 
and rescue. These fine ships are the 
latest product of Kaman’s ten years’ 
development and production of heli- 
copters for military and civilian use. 
Kaman is proud of the part it is 
playing in the furtherance of our 
National Defense effort 


THE KAMAN AIRCRAFT CORP. 
BLOOMFIELD, CONN. 
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or Haye compléted over 1,200,000 flying hours. 


heeStandard equipment for over 300 Viscount aircraft. 


Or: THE PROPELLER IS NOW OVER 1,600 HOURS. 
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U.S.A. Representative: Vernon Crudge - Room 1501 - 630 Fifth Avenue - New York 20 





Products Co., Inc., 1086 Goffle Rd., 
Hawthorne, N. J 


Digital multimeter measures volts and 
ohms at a rate of 60 readings per second 
with +0.5 ibsolute accuracy. ‘This 
portable digital VI'VM measures posi- 
tive or negative voltages from .01 to 
1,000 volts AC or DC, and resistances 
from 10 ohms to 10 megohms.—Frank- 
lin Electronics Inc., Bridgeport, Pa 


Subminax RF connectors added to line 
are 27-27 hermetic seal panel recepta- 
cle, 27-28 between series idapter de 
signed to provide a transition between 
BNC and Subminax, 27-500 printed 
circuit receptacle, and 27-501 cable 
termination; all have an impedance of 
50 ohms.—Amphenol Electronics Corp., 
Chicago 50, Il 


Ferristors, miniature saturable reactors 
consisting of simple wirewound coils 
on a magnetic core, encased in epoxy 
resin with four pigtail leads, have been 
developed to replace vacuum tubes in 
clectroni equipment. ‘Two types are 
available: one for high speed magnetic 
amplifier applications and another for 
counting circuits.—Berkelev Division of 
Beckman Instruments, 2200 Wright 
Ave., Richmond, Calif 


Single-station, discharge-tvpe vacuum 
gage gives continuous pressure readings 
over an extended range from 25 microns 
to 1 x 10° mm HG. Unit is 64 in 
high x 11 in. wide x 6 in deep, and 
weighs 12 Ib. Operable on 115 \ 
power, it is adaptable to 230 v.—Con 
solidated Electrodvnamics Corp., Ro 
chester Division, 1775 Mount Read 


Blvd., Rochester 3, N. Y 


Normally closed, small, lightweight 
standard model explosive valve is a 
tight shut-off valve for long or short 
time storage of gas or liquid under high 
pressure; operates instantaneously by 
firing a small completely contained 
explosive squib. Item weighs 10 0z.; 3 
in. pigtails are provided for electrical 
connections; AN plug or terminal ends 
ire available.—Explosive Products Divi 
sion, Conax Corp., 7811 Sheridan Dr., 
Buffalo 21, N. ¥ 


Model 618-24-100, 8 day, elapsed time 
aircraft clock, has calibrations of 4 and 
1/100 second indicated separately on 
dial; it is made in accordance with MII 
C-9196 (USAF). Unit fits standard 
panel opening; is available with either 
12 or 24 hr. dial.—Wakmann Watch 
Co., Inc., 15 West 47th St., New York 
36, N. Y 


DOT, miniature Teflon insulated solid 
wire, is available in sizes from 34 
AWG to 20 AWG, in eight solid colors. 
—Hitemp Wires, Inc., Mineola, N. Y. 
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i] INSTANTLY AVAILABLE TO YOU! 


Yi 


When the situation calls for countermeasures, you 
want a¢ction—and fast. It’s the same in the never-ending 
battle for superiority in electronic equipment so vital 
to their success. 


Hallicrafters meets your need for immediate action with 
RDA* or Rapid Development Assistance. 


RDA is an entirely separate and self-contained 
division, maintained exclusively for development, 
testing and prototype construction of advanced 
military electronics devices. 





This fast-action capability is yours for instantaneous use. 
Behind it is the investment of millions of dollars in 
laboratory and production facilities, together with more 

than 20 years of Hallicrafters leadership in complex 
electronic equipment. Call us today for complete details. 


In electronics development, the tough jobs 
get off the ground 


“ics sfallicrafters 


4401 West Fifth Ave., Chicago 24, Ill. e VAn Buren 6-6300 


The Hallicrafters Company is Experienced and Active in: Guided Missile Control Equip- 
ment e Communications Equipment « Countermeasures Equipment ¢ Mobile and 
Fixed Radio and Teletype Stations e Micro Wave Equipment e Radio Relay Systems 


| « Portable Communications e Airborne Radar e Loran and Navigational Aids 
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, tigable Beavers of the ARABIAN AMERICAN OIL COMPANY 


, 
rate from blistering desert Band in temperatures}gs high as 120°RY 


“Under conditions as gruelling jas those found anywhége in the world, 
ARABIAN AMERICAN Beafers have established an @Qyiable record * — 


of unfailing serviceability. 


F 


THE DE HAVILLAND AIRCRAFT OF CANADA LIMITED 
POSTAL STATION “L” TORONTO ONTARIO 
Western Sales and Service: Edmonton, Alta. Pacific Coast Sales and Service: Vancouver, B.C, 
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SAFETY 





CAB Accident Investigation Report 





Crash Blamed on Uncoordinated Actions 


Airlines’ Flight 40 ot 
1 Martin 404 N 40403, 

rashe¢ nd burned immediately after take- 

off from the Greater Pitts \irport on 

April 1, 1956, about 1920 The 

ind 2] 


urgh 
hoste 
of 33 cngers were 
impact and fire 
) was regularly scheduled 
Pa., and Newark, N 
ig, Reading, an 
i} n Raymond I 
Off Harlan \ 
Mar Jane 


Jesper 

Fanning com 

were bricf¢ ! 

received the 

Alth i 

general] lt 

Newark on an IFR 
istomary 

ght 


00 


ilm 

request¢ 1 and 
ne minute 

] served a 

initial climb 

tt turn lv ] ‘ ent a 


‘ emingh 
1 immediatel\ 
fire just beyond the southwe 


erupting 
} } of the 


yundar urport 


id themselves thr 
the shattered 


ire * 


, 
mother 


INVE 


t al 


STIGATION 


ift had arrive 


I'WA Flig 


400 

The ew was the same on both flights 
ind during both First Officer Jes 
n the | | 
iptain 


person was 
eft seat being line-checked for 
by Captain McQuade, a company- 
qualified line check captain. Flight 403 was 
completely routine and no entries (squawk 


were made in the ship’s | g 


All times herein are eastern standard and 


based on the 24-hour clock 
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While on the ground 


raft received the usual cleaning a 
ng and th terminal heck 


being added until each main tank h 


vallons, or a total of 62 


0 gallon 
Runway 23 | 


long and at 
th 


of takeoff 


type and wer t 0. 3 tion | 


functioning of manual propeller 


iortheast 
ithwest end W : 
Runwa Emergency Checklist 


, , ' 
im intensity) at the tim 
dry at that time 

ft the ist 

made in luding 


iuto-feather 
Ill p notrina \ 
followed 
m the left lad 
testified that tl 


ill respect 


runwa\ 42 








ALPA Rebuttal 


Chicago—Air Line Pilots Assn. issued a rebuttal to the CAB report on the TWA 
Martin 4-0-4 Pittsburgh accident, contending the report was not supported by the 
testimony at the hearings. 

“The inference of ‘pilot error’ is completely unwarranted by the facts presented 
N. Saven, president of the 11,000-member ALPA, said 
“Immediate action will be taken to see that the facts are given proper consideration 


during the hearings,” C. 
and we intend to initiate procedures to request that the CAB reconsider its findings 
and a revised report be issued.” 
Saven contended 

@ The Board's report ignored the possibility of automatic feathering malfunctions 
despite the fact that many such defects were found on similar aircraft when checked 
following the accident. Added to that, approved procedures supplied to pilots for 
handling engine fires prior to the accident disarmed the auto-feathering circuitry 
which in effect made the aircraft unairworthy due to lack of performance which 
accompanies the drag of a windmilling propeller. 

© The CAB report stated that wind direction and weather had no bearing on the 
This despite the fact that the wind was reported as downwind both 
before and after the accident. This detrimental condition to takeoff was unknown 
to the pilot since CAA personnel in the airport’s control tower had reported a calm 


accident. 


wind. The terrain to the southeast, the direction from which the wind was blowing 
would have been favorable to the takeoff, since it is lower. 


wind in the nose of the plane and the lower terrain could have given the flight 


The advantage of the 


crew time to cope with the emergency and successfully circle the airport for an 
emergency landing. 

@ The CAB ignored a report of engine failure. 
plane pointed to a sputter or irregularity during takeoff roll, indicating a power loss 


Testimony by a passenger of the 


Also, the two pilots during the hearings noted that power failure occurred in the 
plane’s left engine. 
Sayen contended that as a result of this accident, new procedures have been 


developed; had these been known prior to the accident it may have been pre vented 
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REQUIRED: 


less costly manufacturing 
method for this small Stain- 
less steel fluted Pin which 
cost $19.20 per Mm os a 
screw machine product. t 


HASSALL SOLUTION: — 00 


Cold forming by Hassall at 9 *— 


@ cost of $2.95 per M gave on | 
the customer an 85% cost 
reduction on this Part. ~— 
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SPECIALTY 
MANUFACTURER 


OFFERS 


SAVINGS 
SMALL PARTS | 


cAsony BD 
REQUIRED: 


ooking f 





Customer \ or low 
cost, high production rate 


ing mon- 
thod of produc! 
aoate for rotary denta 


brushes. 


HASSALL SOLUTION: 
Hassall-originated rai 
for cold-heading geen 
chamfered end eee 
d, round enc: : 
ae rigid a gperee 
for straightness and m wea 
low-cost product! 


possible. 
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FASTENERS 


Multiply these case histories a thou- 
sandfold and you'll get some idea of 
the variety of tough problems we 
crack, and the savings we effect for 
our customers in the course of a 
year. 


Our cold-heading process—supple- 
mented by secondary operations— 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don’t forget that we are 
not limited to “‘stock”’ sizes. These 
illustrations show that Hassall—a 
specialty supplier—can show 
you substantial savings, better 
deliveries and technical assis- 
tance on your small parts and 
fasteners. 


Proof? Send us your specifica- 
tions or write for catalog. 
John Hassall, Inc., P. O. Box 


2223 Westbury, Long Island, = 
New York, 





NAILS, RIVETS, SCREWS 
AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 
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ton, placed his right hand on the cont 
yumn and reached forward with his left 


1and for the zone 2 firewall shutoff lever. 


Left Wing Strikes 


Ihe aircraft continued to yaw to th 
lett and stayed sharply banked to the | 


despite attempted strong corrective control 
At about that time the left wing struck t 


ground and the crash resulted. The max 
mum altitude reached from takcoft to im 
pact was variously estimated a n tl 
neighborhood of 100 feet; the total elapsed 
time was about 40 seconds, of which about 


25 seconds were used in the takeoff 1 
Ihe time interval from the start of th 
lifficulty to the crash was only approximate! 
10 seconds 


Items | through 4 of TWA’s Martin 404 


emergency checklist under Power Plant 
Fire-Failure” (meaning fire or fa 
as follows 
BED “Nw aw ou dia Closed 
2. Mixture er Off 
3. Prop ; Feat 
4. Live Eng Meto Po 
The Martin 404’s automat 2 
stem is actuated by a substantial drop 
the BMEP sustained over period 
least two-tenths of a second. The princip 


reason for the use of autofeathering is to pro 
vide a nearly instantaneous feathering upon 
t 


ignificant power loss during or ‘in it 
following takeoff It is an extreme imp 
tant safety device to prevent quickly th 
nsurmountably heavy drag associated wit 
vindmilling propeller during takeoff. | 
wdinarily deactivated xcept duri 
takeoff. 
Ihe autofeathering toggle switch on t 
ethead panel when placed in the or 
position supplies electrical rent to th 


irming switches in the throttle quadrant 
lhe movement of the throttle forward fron 


1 


losed position beyond these switches arm 


the svstem for autofeathering. Movement 
of the throttle aft of the switches unarm 
the svstem (at about 42” manifold pr 
sure). 

The switches are located at a _ point 
n the throttle travel approximate 
nch rearward of where the throttles no 
nally would be after the first power red 
tion. 

\n attempt to reconstruct the flight fron 
the testimony of witnesses leads to th 
lief that the aircraft banked to a nea 
+5-degree position prior to ground contact 


nd that recovery from the bank and turn 
was under way at impact 

Subsequent flight tests were conduct 
on a Martin 404. At 6,000 feet msl, operat 
ing at Meto power and 125 knots IAS, t 
left throttle was retarded abruptly to 
zero thrust position and the aircraft yawed 
sharply about 30 degrees to the left. Th 


iircraft was allowed to bank to the left 
about 45 degrees 
Recovery Made 

Speed dropped abruptly to 105 knots, 
it which time nearly full might rudder 
ind right aileron were applied When 


power was returned to normal a full recov 
ery was made. The test was not exactl 
representative of the flight involved becans 
of different gross loads However, the 
simulation was close enough to indicate 
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BABB SERVICE 
wherever you fly! 


r | 


| 
/ 
| 
/ 
/ 
i 
| 








ST. JOHNS, 
Qe. 
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/ 
/ LINDEN 


+ 3 


WASHINGTON 


%c LOS ANGELES 
_ AIRCRAFT SERVICE 
PHOENIX 






For more than 36 years The Babb Company, Inc. has Aircraft Sales 


served aviation. Today with service facilities fircraft Spares 


- . or £ 4 Oo rh 
strategically located throughout the world, the Babb organization Engine Overhaut 
. . ’ Prepeller Overhaul 
is able to serve quickly and efficiently wherever you fly. 
Instrument Overhaul 
From Babb’s world headquarters in Phoenix is dispersed one of 
Radio Overhaul 


the world’s largest inventory of aircraft engines, parts, and . 
S ; = I Engine Parts 


accessories, and its overhaul and modification centers at Parts Distributor 
Linden, New Jersey and St. Johns, Quebec are Aircraft Maintenance 


complete modern facilities to serve every aviation need. Modification 


THE BABB company, Inc. 
Sky Harbor Airport, Phoenix, Arizona 


Linden, N.J.; St. Johns, Quebec, Canada; Glendale, Calif.; | “More than 36 years of service 


Miami, Fla.; Washington, D.C.; London, England; Paris, France; to the Aircraft Industry” 


Brussels, Belgium;, Zurich, Switzerland; Rome, Italy; Damascus, Syria. 
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ynch, M.1.T. 1944, joined Grumn 
1946, spent 10 years in Guided 
ind Flight Ti 


the Operations 


OPERATIONS ANALYSIS 


by DANIEL S. LYNCH 


Here is the story of an interesting available, the size of their eleva- 


phase of engineering at Grumman tors, the strength of their catapults 


] 


Aircralt and arresting gear, their speed and aircralt started 


Operations Analysis is the new complement of aircraft. Besides Preliminary Desig: 


jue by which the usefulness the ship, the capabilities of the of which the Operati 
ure aircraft is determined early warning radar equipment 
he design is ““frozen”’. Such must be estimated, and the capa- 


analysis is required to avoid costly bilities of the task force missile iguration whicl 
j led 


developments of aircraft which are defenses. The determination of needed perfor: 
} 


] 


not fully compatible with the weap- this environment will be instru- economical, sin 


ons systems of which they form mental in determining the size and fashion. Cone 


1 part. The science of determining type of fighter that ci ised physical desig: 
the proper functional perspective [he next problem involves the itions Analysis Gr 

of these components is one of the realistic evaluation of the compo- the tactical performance c; 
challenging new jobs in the air- nents which could be used in the ties with simulated con 


t industry aircralt; new propulsion systems, lems on automatic con 


il 
Let’s take an example—the new radar and fire control equip- nachinery 


cr 
early analysis of a Navy fighter to ment, new missiles, new naviga- From these com 
become operational in 196X tion aids, new materials, new fuels, ind analytical stud 

} 


‘ } 
VV Paid i 


Ihe first problem is to determine new aerodynamic principles, et uircraft preliminary 
what enemy aircraft potential can An erroneous evaluation of these can be undertaken and proposed 
be expected at that time. This re- new ideas, many still on paper, to the Military with high level 
quires the accurate prediction of could spell the end of an expensive of confidence in it itability t 
general aircraft trends in all fields development, unless an alternate the job to be done 
of military applications and an esti- can be found There is always opport 
mate of the relative technical skills Ihe fourth problem is to select outstanding young et 
of the countries involved the best combination of these com- join the fascinating 

Ihe second problem is to esti- ponents and to make sure they are man’s Operations An 
mate the performance capabilities mutually compatible. This is ac- The Operations An: 
of the other major components companied by an analysis of the is one of many interestin 
which will comprise the Naval tac tics required to pul these equip- ol engineering at Grumi 
fighter weapons system of 196X; ments to best use, and to permit phases have one thi 


the type of aircraft carriers to be the aircraft to be compatible with Chey all point to the future 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage - Long Island - New York 

Designers and builders of the supersonic FIIF-1 Tiger. transonic F9F-8 Cougar 

S2F Tracker, SA-16 A/batross rescue amphibian, meta/ boats, and Aerobilt truck bodies 





: Aircraft seats? 
:  — then you ought 
to know ELLIS CLARK! 


He's the ‘conscience’ behind TECO 
Purchasing — especially where your 
best interests are concerned. As an 
able sales engineering representative 
Ellis is widely known in aviation 
circles for his sound advice and know-how 
on airline seats. Ellis knows 
airline seats because he’s with ‘em 
every day, full time! As with TECO, it's his 
livelihood, receiving his full attention — helping 
to produce the best airline seats you can buy! No 
matter under which job |hat you know Ellis 
take it from us and our satisfied customers 


you've got the right man — from TECO! 


inc. 


3210 WINONA AVENUE « BURBANK, CALIFORNIA 





AIRCRAFT New Program of 
SPECIALISTS DIVERSIFICATION 


has created truly ground-floor op 


portunities for experienced aircraft spe 


for East Coast Positions! 
cialists, able to develop, write and in 


struct courses in any of the following air- 


craft systems 


All Positions Are Permanent and sicscaimiad 
Command Excellent Salaries and AIRCRAFT ENGINES 


Unexcelled Benefits. CARBORATION ond FUEL 
ELECTRICAL 


If you value financial security for AIRCRAFT INSTRUMENTS 
yourself and family, individual OBSERVATION TYPE ROTARY 
recognition and stability, backed WING AMCRAM 

, TANDEM ROTAR AND TRANSPORT 


nificent record of engineering SINGLE ROTAR AND TRANSPORT 
and production achievement, ROTARY WING AIRCRAFT 

. . SINGLE AND TANDEM ROTAR 
your further consideration and POWER TRAINS OF ROTARY 


evaluation of these openings WING AIRCRAFT 
may prove to be the wisest de- 
cision of your career. 


All inquiries will be TECHREP 


treated confidentially 


WRITE DIVISION 


Dept. 15 22nd & Lehigh Avenue 
Philadelphia 32, Pa. 
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that the subject aicraft un 
stantially the same motions 
Testimony indicated that 
404 amcratt with a gross loa 
that of the aircraft involved, 
gear extended, with takeoff flaps, 
1 windmilling propeller, | 
rate of nbd 
The crash site was 
nd the runway and 
to the left of its extended 
ibout 1,690 feet from the end 
wav at an angle of about 42 
the left 
The ground at that point is generally 
rolling and the aircraft struck on the far or 


upsloping side of a slight holle 
hirst umpact with th 
the tip of the left wing 
vas steeph xanked to its left 
vreckage and ground marks 
this bank was approximatel 
Ihe general direction of 
180 degrees or about 50 degrec 
of the direction of takeoff from 
\s the urcraftt iutwheek | 
incline, the left wing disintcg 
wreckage came to rest with th 
elevated This resulted 
ruptured fuel tanks of the right 
ng down and under the shatter 


a ferce gasoline fire 
mans oO upant 
revealed no evidence of fu 
pact 

Mechanical Checks 


' ; 


I:xamination of ' 
no indication of a 
to impact with the 


ost control mechanism 


1 and was found normal other than 
npact ind fire damagc | flap 
letermined to have been at the t 
position of approximately 12 

it time of impact 

All three landing gears w 
lespite the fact that tl 
they were started up at 
ifter breaking ground 

ller blades were found 
position The left propeller 
found against the low pitch 
vould cause maximum drag 
milling). 

Tests of the engines, propeller 
their components did not dis 
indications of mechanical failure 
function that would have result 
powe loss Ver omprehensiy 

¢ conducted and some discre 
vere noted, such as a broken inner 
valve spring and a ruptured carb 

hment valve diaphragm A power 

ild not be duplicated | 

tests made duplicating the latt 
ition 

The exhaust svstem was 
indications of any burned s« 
ings and the only discrepancy 
the left lower “Y” section 
nector clamp which was 
raping open adjacent to the 
f its securing belt bosses 
facturer had installed a Fenwal 
' 


ickup unit in close proxim 
f the connector outlet “Y" clamp 
f 


mit involved had a ating oO 
the interior of the scoop and on th 
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Read what the new Kodak 
industrial X-ray Film, 
Type AA, will do for you. 


¢ Reduces exposure time—speeds up 
routine examinations 
Provides increased radiographic sen- 
sitivity through higher densities 
with established exposure and proc- 
essing tec hnics 
Gives greater subject contrast, more 
detail and easier readability when 
established exposure times are used 
with reduced kilovoltage 
Shortens processing cycle with exist- 
ing exposure technics. 
Reduces the possibility of pressure 
desensitization under shop condi- 


tions of use. 








Kodak 
Industrial 
X-ray Film, 
Type AA 


Here is a brand-new x-ray film that gives you 
greatly increased film speeds. It is a film that retains 
the fine sensitivity characteristics which have made 
Kodak ‘Type A the most widely used x-ray film 
in industry. Then in addition it gives speeds up to 
more than double those of Type A 

This means that you can cut down exposure time, 
handle routine examinations more quickly 

Your x-ray dealer and the Kodak Technical Repre- 
sentative are ready to tell you all about this new film 


Get in touch with them. See what it will mean to vou 


EASTMAN KODAK COMPANY 
X-ray Division 
Rochester 4, N. Y. 











A CCGCR propulsion system as it would appear in a tanker. 


PROGRESS REPORT NO. 2 


THE CLOSED-CYCLE GAS-COOLED REACTOR 
..-.-for nuclear propulsion 


l-TO SCREW 





Ford Instrument Company is continu- me 
ing its investigations of the Closed- 
Cycle Gas-Cooled Reactor, “The 
Eighth Reactor Type.” Latest findings 
show that the CCGCR has many attrac- 
tive possibilities for ship propulsion as 
well as for stationary power plants. 

RECUPERATOR 

Illustrated on the right is a schematic 
of a ship propulsion system as visu- 
alized by FICo. 

There are definite advantages which 
will make this plant attractive to ship 
operators. Among these is the drastic STEAM 
reduction of fuel storage facilities. This ee 


reduction in fuel carrying requirement SHIP 


To S 
, en TEAM LOADS 
can be reflected in additional revenue —— 
carrying capacity. In addition, such a 


system should offer: 


© tow Cost 
e High Thermal Efficiency 
e@ Maximum Safety 


e A Minimum of Moving Parts 





ONTAINMENT WALLS 











MAIN REDUCTION GEAR 





SH P S\ E 
‘ HIG RESSURE TURBINE , ; 


LOW PRESSURE 
TURBINE 


PR 
+n wv 


_ |RECUPERATOR 
\ 


ra 


HIGH PRESSURE 
COMPRESSOR 
moeipstemnans 





STEAM 
GENERATOR 
TO SHIP'S > : 
ELECTRICAL the 
SYSTEM TO SHIP'S men 
STEAM LOADS meal 


le SS 


ALTERNATOR A 








STARTING 


ing | 


cond 


REACTOR 





CONTAINMENT ey & 








THE CLOSED-CYCLE 
GAS-COOLED REACTOR 


REACTOR CONTROL 
AND INSTRUMENTATION 
SYSTEMS 


REACTOR CONTROL 
COMPONENTS 








J CONSOLE 4 


CONTROL ROOM 








Simplified Flow Diagram showing major components 
of ship propulsion system. 


write to: 107 Inspe 
pe 


FORD INSTRUMENT sitis 


inspe 
COMPANY ‘ a trot 
Division of Sperry Rand Corporation ond , 


31-10 Thomson Avenue, Long Island City 1, N. Y. 


light evidenc« 
1 the posit: 


pronoun 


inspection, 27 


wit 
The | r desigi f th velded 


n ) rea is conducive to st 


res 
oncentration Ss ey nced by the lal 
ina ( particular clamp 
was the onl lamp broken even 
though the exhaust lector ring on the 
othe: ngine was much more damaged 
. 5 
Dy impact 
The official U. S. Weather Bureau 
records indicate that the last observation 
before the accident, at 1900, included an 
east wind of 8 knots. The official Weather 
Bureau special observation taken immedi- 
ately after the accident, at 1923, included 
an east wind of 7 knots, both observations 
giving 5 miles of visibility with scattered 
louds at 7,000 feet and 20,000 feet 
The ilm”” given the flight just before 
takeoff by the control tower was from 


the tower's own wind recording instru 


ment and iried ~=with it the arbitrary 


meaning that the wind was 6 knots or 
less This slight difference had no bear 
ing on the accident lid other weather 


conditions 
ANALYSIS 


le to determine just when 
exhaust connector clamp failed 
thi lamp whether :t 
1 replacement, 
the flight from 
on the day of the accident and 
shifted so that during the takeoff 
Pittsburgh the collector ring mating 
mnection eparated just enough for 
caping exhaust to impinge on the Fen 
init scoop deposit the observed soot 
ind signal a fire warning. It has happened 
on other occasions at this particular loca 
tion 
Presumably, the clamp: was replaced at 
the time of the second prior 100-hour 
inspection and the replacement was found 
satisfactory at the time of the last 100-hour 
inspection The subject clamp has been 
a troublesome and stiv maimtenance item 
and the ricer has changed designs several 
times 
Currently the carrier is conducting ser- 
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Bo ccMiceBeceBes. 
COUNT DOWN 


on the BIG engineering 


challenge of all time! 


Rock-anchored into the crags of the Santa Susana 
Mountains near Los Angeles crouch the massive test-stands 
of ROCKETDYNE — the most gigantic rocket engine workshop 
in the Western Hemisphere. The privileged men who tend 
these great power plants are a select group indeed 

For no matter what their specialty, they are working at 

the most advanced state of their art 


The scientist or engineer who enters the field of large, 
liquid-propellant rockets at ROCKETDYNE Can expect 
to encounter more phases of his profession in one day 
than in a year of conventional practice. 


Here at ROCKETDYNE men use units no bigger than a 
small sports car to generate power outputs greater than 
Hoover Dam — power that is precisely delivered during 
a period measured in minutes. Inside the engines, 
materials and mechanisms must function perfectly under 
extreme stress and vibration, yet temperatures range 
from minus 250° F to 5000°F in close juxtaposition. 
Valve action must be so close to instantaneous that 

the expression “split-second” is completely unimpres- 
sive; we are dealing with conditions in which the 

term “steady state” is applied to a millisecond. 


, 
ox 


a) 
ha 


Wy 


~ ~T 


i 


Aw 


Us 


Day by day the tests go on, and every day produces 
its two miles of information on oscillograph tape — 
fascinatingly new information, far in advance of 
available texts. This is one of the newer industries 
with an assured future. The methods now being 
developed here for producing effective power 

to the attainable limits of mechanical stress will 
have wide application. Such experience is 
practically unobtainable anywhere else. 


The only way you can appreciate the 
far-reaching significance of such a 
program is to be a part of it. 

Will you accept the challenge? 


Here are the fields of 

opportunity at ROCKETDYNE 

FOR ENGINEERING GRADUATES: Acronautical, Chemical, Structural, Elec- 
trical, Electronic, Metallurgical, Mechanical; qualified for Analytical, 
Research, Development or Design responsibility. 

FOR SCIENCE GRADUATES: Physics, Chemistry, Mathematics 


INTERESTING BOOKLET 


ig Ct 
Personne! Dept. 59610AW,6¢ 


ROCKETOYNE 2 


_ N 


BUILDERS OF POWER FOR OUTER SPACE 





Technicians, Draftsmen 
and Professional Engineers: 


advance with Avro 








AVRO AIRCRAFT 


OFFERS OPPORTUNITIES FOR 
THESE PEOPLE—WITH OR 
WITHOUT AERONAUTICAL 
EXPERIENCE: 


























Mathematicians 

Computer Programmers 
Aerodynamicists 

Metallurgical Technicians 

Stress Engineers « Systems 
Engineers « Mechanical Engineers 
Flight Test Engineers 





Controls Engineers 
Aero Thermodynamicists 
Vibration & Flutter Engineers 


Civil Engineers for: 
Structural Analysis, Tests, Design 
Computing Specialists 

Draftsmen & Technicians 





s§ 
All aspects of Engineering at Avro employ the imagination and creative abilities. 

latest scientific techniques, equipment and Members of Avro’s compact design team have 
facilities, under the guidance of some of the more concentrated job responsibility resulting 
world’s finest technical and engineering in more recognition for individual ideas and 
talent. accomplishments. 

Avro’s broad, diversified range of advanced Write today for further information concern- 
aeronautical design projects allows technical ing your opportunities to wérk on design 
and engineering people unexcelled oppor- concepts at Avro which represent the most 
tunities to utilize their ingenuity, initiative, advanced state of your art. 


TOM SHAW, EMPLOYMENT MANAGER 


AVRO AIRCHAST LIMITED 


BOX 4004, TERMINAL ‘A’, TORONTO, CANADA 





CANADA LIMITED & THE HAWKER SIDDELEY GROUP 








Bringing engineers and researchers nearly 
1000 pages of accurately-prepared tables 


especially helpful in problems involving 
combustion at extremely high temperatures 


PROPERTIES OF COMBUSTION GASES 


SYSTEM: C_H,,—Air 


Vol. |—Thermodynamic Properties 


Contains 45 pages of introductory material 
English units, the function: en- 
molecular weight, den 


and lists in 
thalpy, entropy, mean 
on both equilibrium and 
composition heat capacity and 
coefhcients. 
ent variable grid is lemperature from 600 
to 5000°R in 100°R in 
from 0.01 to 30 atm. in 22 


sity, velocity 


SONIC 
trozen 


Dases }, 


two non-ideality he independ 


rements; pressure 
increments on a 
quasi-logarithmic scale ; equivalence ratio, from 
0.25 to 4.0 in 15 approximately 
adjusted to the degree of non-ideality. The 
source data are taken from the National Bu- 
Standards—American Petroleum In 


increments 


reau of 
stitute Publications. 


Vol. 11—Chemical Composition of 
Equilibrium Mixtures 


Lists the equilibrium chemical composition 
of the mixtures in terms of the molfractions 
for temperatures above 2500°R on the same 
grid of independent variables which is used in 
Volume I. The following species are consid- 
ered: A, C, (graphite), CO, COs, HeO, Ono, 
No, H, O, N, NO, OH, CHy, and NHs. 
All molfractions greater than 10° are listed. 
In addition, this volume contains tabulations 
of the enthalpy, Gibbs free energy, entropy 
and heat capacity functions of the above pure 
species in 100°R increments in the range 600 
to 5000°R. 


Aircraft Gas Turbine Development Department 
GENERAL ELECTRIC COMPANY, Ohio 
2 Volumes + 1038 pages + 10% x 8% + $75.00 
Payable $15 in 30 days and $10 a month if desired 


Cincinnati, 


mn 
I his two-volume set of books will which are 
eliminate much of the laborious com a eathing 


ions of The tables are appix Di¢ 


becoming practi 
et 


putation involved in considerat te 
the chemical compositions and thermo combustion gases of any hydrocarbon 
ratio 


fuel with a hydrogen to carbon 


dynamic properties of 
gases. Comprised wholly of two, independently of the fuel’s 
‘ | c : 


with chemical make-up or ting value 


introductory text, the vol . 
The books should be of va to those 


brief 
umes 


of the 
behavior of the 


research, de 
ind turbojet 


I 2 
pro 


combustion 


provide an accurate knowledge 
engaged in 


thermodynamic properties and j 
velopment of gas turbines 


aircraft and 
chemical com 


; + Mk , 
working fluid of the engines, in onteatie 


inder studies, and to 


air-breathing combustion engine 


pulsion 


very wide ranges of operating condi engaged in the high-temper 


from 


panies 
fuller ature 


1 1 
eveis 


tions, and will contribute to a synthesis of materials 


realization of the performance reactors 


FREE EXAMINATION COUPON 
McGraw-Hill »*k Co., Ine Dept. AW-10-8 
327 W 4ist. St., New York 36, N. ¥ 


(PRINT) 
Name 


Ss 1 » my attention Ger 
Electr 9 ime 
Properties of Combustion 


(Chases 


‘ 1a 
Bill me 
Bill company 





vee ; 


bes, 


3 engines of increasing ~ 
importance 


qj FLAND The Convair 340 aircraft converted to Eland engines will * 
~ nZ be on demonstration flights in Europe during this year. Another aircraft .S 
¢| “> conversion to Elands is the Elizabethan, which will be evaluated on BEA routes. 
yy a = Napier Elands fitted with auxiliary compressors for the tip-driven rotor system, 
will power Fairey’s new large transport helicopter, the Rotodyne. 


\ ORYX The Napier Oryx 780-950 gas h.p. turbo-gas-generator provides the hot 
~\<_-— gas which is ducted to the rotor head for the propulsion of helicopters by jet reaction at 
FE i the rotor blade tips. This system eliminates all mechanical transmission. The Oryx has 
been officially Type Tested at 780 and 865 gas h.p. 


GAZELLE Gazelle 1260-2000 s.h.p. A rugged new free turbine engine for helicopters 
—selected for the Royal Navy Westland “Wessex” and the R.A.F. twin-rotor Bristol 

, 192. For ease of installaion it can be mounted in any position between the vertical 
and horizontal. Helicopters demand tough, reliable engines—the Gazelle is designed 
for strenuous duty, long service between overhauls while its outstanding simplicity 


means economical and speedy maintenance. 


Designers and manufacturers of Rocket Engines and Ramijets 


Oar - = 
eh Prag TS i PRY ae O98 


NAPIER wore power ar Lower cost 


09, Dupont Circle Builde KF Me re ’ ‘ore ae Partners in Progress with The ENGLISH ELECTRIC Company Ltd. 

i and A. GUALTIERI echran venue r= T " 

1346 Connecticut Ave: Fachran Avenue, Mon- D. NAPIER AND SON LIMITED + LONDON W.3 * ENGLAND 
& ed Tel: Dupont Victoria 3627 aeaetaees 
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SAFETY 


test ! iew type n its continuing 
fforts to find a satisfacto lamp As a 
result of th iccident, the Board re } 
mended nore fi qu nt m p tion ot tin 
exha tem and th i has ag 
to 

\ nention¢ First Officer Jesperson 

iw the fire warning light flicker | 
ith luced the left throttle in com 
plian vith the first item on the Martin 
+04 kpit vecklist under the headin 
Powe Plant Fire-Failure x he divert 

ttention from throttle movement to 
th nr Varning ght nd imadvertent!l 
p the throttl fhciently rearwat 
to inarm the itoteatherng Because 
1¢ testified that he did not recall moving 
the throttle rearward it seems more than 
likely that he lid so intuitively when hi 
ittention wa liverted b the fire yarn 
neg + 

Captain McQuade on the right did noi 
th ne 1 fire ) } 


warning light and onl 


ioted th BMIEP ga 


1 m ul probability was the 
t | pers ” tarding the left 
i \l UO | mulled the nixtu 
toff Th throttle having CC 
1 allow itomati feath n 
| Hin th ttin D x 
g and iw t th tt 
Si Captain MecQuad ittempte t 
»btain autofeathering pulling back the 
nixture | it 1S ipparent that he neithe: 
knew t left throttle had been retarded 
t int wh wutofeathering was mopet 
iti 10 lil the xpect this action by the 
ficer lespite h action eing 
illed f » th ympan emergen 
hecklist for “Power Plant Fire-Failure 


Yaw Aggravated 


I that th v to the left 
1 | } " tt th t] 
! ift t i it 
igg it ! \ nilling th 
ht ab th th ipta 
t of the left xt m t 
T t 
t the nding 1 ia 
| », t iptain ma 
t landing gear hand it 
cut t ! t not f pwa 
t ) tl iwdra i r gea Dp 
Ta ari] t ) pI 
nterrupted t ptain dire , 
ttention to th lrop in BMEP and 
, Thi muuld a int for t 
mdin ir hems found n the lown 
position at the time of impact Ther 
ippears to be no explanation of why Cap 
un McO | t see t c wa ng 
ght 
Test } TWA f pilot for th 
\tlant Region was that under mila 
ircumstance ’ vould not, as his first 
t lave p illed the left throttle back to 
tin point vhere t lisarmed the ito 
teat tur H felt that the visest 
p ’ the ritical circumstance 
vould Ve ecn ft npora ily to geno! 
the f varning (particularly as it wa 
1 ining) until enough altitude an 
peed VCI obtamed t ensure single-en 
ne flight 
This opinion was shared Captain 
McQuade However, an emergency check 
list had been provided t ipply in the 
event ther a zone 1 fire or loss ¢ 
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Better way to keep tab on thirsty engines 
, = 


- or 





Advanced 





ye” FUEL FLOW 
TOTALIZING SYSTEM 


TYPE 9130 


makes news because it... 


@ Is designed for commercial and military jet and piston aircraft— 
both multiple and single engine. 


@ Reports fuel consumption from 400 to 2,250 PPH * for individual engines 
(Type 37100 Indicator) . . . and total consumption for all 
engines (Type 36722 or 36750 Indicator). 
@ Provides system accuracy of 2% individual rate and 3% total rate. 
@ Is pressure tested to 1600 psi. 
@ Has low pressure drop—only 1.0 psi. 
@ Is simple to install and service. 


Other ranges available 


Development of new, faster—and thirstier—commercial and military air- 
craft makes it more essential than ever to have complete and accurate 
indication of fuel consumption. This new Bendix Fuel Flowmeter System 
features fuel flow transmitters and indicators specially developed for 
today's—and tomorrow's—greater needs. For full details check with 
PIONEER-CENTRAL DIVISION, BENDIX AVIATION CORPORATION, DAVENPORT, IOWA, 


P-C offers qualified engineers challenging, profitable careers 


West Coast Office 


117 E. Providencia Avenue 
Burbonk, Colifornia 
Export Soles and Service oneer- 


Bendix International Division, 


205 E. 42nd Street 
New York 17, New York 
Aviation Electric Ltd., 


200 Lourentien Bivd., DIVIsion 
Montreal, Quebec 
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Salaries for 


An engineer’s salary E n £ ine ers 


is determined by more 


than just his ability 


To engineers who lack aircraft experience: 
Aircraft experience is not necessary to join Lockheed. 
All too often, ability and salary are shack- It’s your engineering training and experience that count. 
led by lack of opportunity for promotion. Lockheed trains you for aircraft engineering—at full pay. 
For that reason, you'll be interested in Advanced education program for engineers: 
Lockheed’s diversified expansion program. You can expand your technical knowledge and achieve 
’, advanced degrees through a variety of Lockheed-sponsored 


Forty to fifty major projects are in progress 
university programs that cost you little or nothing. 


continuously. Commercial and military ac- 
tivities cover virtually all phases of aero- 
nautical endeavor. 


The breadth and scope of this program 
means engineers have exceptional oppor- 
tunity for promotion at Lockheed—simply 

ree i sie, in controls, electrical, 
because there are more supervisory posi- hydraulics, mechanical, 
tions to be filled with so many projects con- MATHEMATICAL ANALYSIS power plant and 
stantly in motion. OPERATIONS RESEARCH structures areas. 


STRUCTURES ELECTRONIC SYSTEMS 
If your salary reflects lack of opportunity in communications, counter- 
5 * : SSUES measures, fire control, 


N kK i ) - : 
for promotion, why not look into c pportu weient navigation, radar and 
nities presented by Lockheed diversifica- antenna design. 
tion. It’s worth discussing. Write or phone 


Positions are open on virtually all levels in fields of: 
AERODYNAMICS DESIGN 
FLIGHT TEST ENGINEERING 


collect, if you possess an engineering de- 
gree or actual engineering experience. 

Address written inquiries to E. W. Des 
Lauriers or use the brief resumé form be- 
low. If you phone, call STanley 7-1241, Salary Facts 


Lockheed In the last three-and-a-half years 
Lockheed engineers have received 
Extension 6-2134. blanket increases totaling 19%. 

This is in addition to merit increases 
granted engineers for individual 
achievement and promotion. 


E. W. Des Lauriers, Dept. SE-3-10-2 
Lockheed Aircraft Corporation, Burbank, California 


nie Lockheed 


Name 





Please send me 

your brochure Tf you are an engineer, please state your field of engineering 
detailing life 
and work 

at Lockheed. City and State 


AIRCRAFT CORPORATION 





California Division 





Home strest address 


BURBANK, CALIFORNIA 











SAFETY 


powe! The first officer started execu 
tion of this checklist but as he was reaching 
to feathe the propeller manually, the 
iptain interrupted hi action, believing 


that autofeathering would take place It 


is logical] oncluded that had the first 
officer mtinued as prescribed, the left 
propeller would have feathered The com 
plexity of modern aircraft and coordinated 
efforts required by multiple crews in an 
emergency dictate that all procedures must 
r immed out in_ strict conformity to 
prescribed checklists 
Ihe Board must conclude that each 
pilot reacted to the emergency as he under 
stood the emergency but, as the two pilot 
had not full mmon knowledge of what 
vas happening nor precisely what the oth¢ 
was doing, the resulting joint and unco 
ordinated actions resulted in a windmill 
ing propeller making the aircraft unflvabl 
under the circumstance 
le minimize the possibility of any recur 
rence of this nature the carrier, after the 
iccident, modified its emergency procedure 
for powerplant fir r failure These 
ised procedures specify that the crew 
member who first observes the difficulty 
hall call out the emergency so that th 
aptain can initiate immediate vordinated 
ction by the rew After it has been 
letermined which engine has the fire or 
failure, the propeller is to be manuall 
feathered before the throttle is closed or 
the muxture is cut If the emergenci 
ecur luring takeoff and autofeathering 
has not taken place by the time proper 
as been made, the pr ypeller is to be 
feathered manually by pushing the feather 
ing button 
FINDINGS 
On th a of al uilable eviden 
t . B ] id + + 
1. Th rew, the aircraft, and the oper 
ator wer irrenth rtificated 


Dispat hin 4 routine 


3. Engine runup ind the takeoff roll 





+. At the time of t first power redu 
t it first iw the left engine 

me | fi varning light come on and 

tar the left throttle to a point where 


’ g was deactivated 
I first officer then reached for the 


left manual feathering button but wa 
ided from using it by the captain 
vh not knowing that the autofeathering 
vas inoperatn ittempted futilely to obtan 
t ling back the left mixture to id 
? + 
Th tion did not comply with th 
procedur pre ribed bv th 
DOW rplant fire or failure 
7. Altl gh thes vere not the most 
desirable procedure ympliance without 
lelay would have feathered the left pro 
pelle 
8. The windmilling left propeller. th 
extended landing § geat ind the takeoff 
flap pro luced sufficient drag to make the 
uirplane lose altitude and strike the ground 
) The cause of the fire warning was 
1 failed exhaust connector clamp in_ the 
left engine which triggered an adjacent fire 
detecting unit 
10. After the accident the carrier revised 
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ANALYTICAL 
ENGINEERS 


At Hawthorne, in Southern California, Northrop 
Aircraft has a continuing need for experienced en- 
gineers seeking new opportunities. There are 
attractive positions open in the following fields 
Aerodynamics, Dynamics, Thermodynamics, 
Stress, Loads, Performance Analysis 

In Northrop's superbly equipped multi-million- 
dollar engineering and science center, now near 
ing completion, you will be given constantly fresh 
and challenging assignments. Present programs 
include Northrop’s new supersonic trainer air 
plane, the Snark SM-62 intercontinental guided 
missile, plus advanced aircraft and missile pro 
jects yet to be revealed 

You'll be associated with a high-calibre engi 
neering team that has established an outstanding 
record in aeronautical design and development 
Your initiative and ideas will be recognized, en 
couraged and rewarded, for at Northrop Aircraft 
the progress of personnel is as important as the 
progress of projects 

Besides attractive remuneration, you will enjoy 
other benefits unexcelled in the entire industry — 
retirement plans, health and life insurance, col 
lege educational reimbursement plan, regular 
vacations plus extra year-end vacations with pay 
Easily-reached mountain, desert and beach re 
sorts in sunny Southern California offer year 
round attractions for you and your family 

You will find the career opportunity you are 
seeking at Northrop, pioneer in the design and pro 
duction of all weather and pilotless aircraft. If you 
qualify for one of these attractive positions, cor 
tact the Manager of Engineering Industrial Rela 
tions, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-O Hawthorne, California. 





NORTHRO 


NORTHR Alf RAFT, INC., HAWTHORNE, CALIFORNIA 





Another engineering first—the 


The KC-135, shown on the production 
lines of Boeing's Transport Division, is 

mericas first jet transport tanke . 
gives the Air Force a refueling craft that 
matches the performance of today’s jet 
age fighters and bombers. In its transport 
rol the KC-135 
forces’ first personnel and critical-cargo 


iltitud 


be comes our de tense 


carrier geared to the speed and 
demands of jet-age operations 
who 


Boeing production 


he lp d turn out 888 piston driven tankers 


engineers 
in this same plant ire now working full 


time on jet-powered aircraft. Boeing's 
big and growing backlog of orders creates 
expanding opportunities tor production 
engineers ot all ty pes civil, mechanical, 
electrical, aeronautical, industrial 

\t Boeing, produ tion engineers find 
that he Ips them 


They en 


the kind of challenge 
grow in professional stature 
joy the satisfaction of working on such 
) 


nationally important projects as the B-52 


eight jet intercontinental bomber, the 


07, America’s first jet airliner. Guided 
. i] Nersor nd nucl ' | 
MISS1LICS, supersonk ind ucicar-powcres 


iircraft are other Boeing projects with a 
long-range, exciting future 
Here's some measure of your advance 
ment potential at Boeing: during the last 
ver of Boeing engineers 
$00 With that kind of 
: 


vrowth there are alway 


10 years, the num 
has increased 
pportunities for 
idvancement. They could be your op 


portunities, for Boeing promotes from 


within. I very six m ynths i merit review 


vives you an occasion tor recognition, 
advancem«e nt, increase d income 

\t Boeing, you live in progressive 
voung-spirited communities, with good 
housing and recreational activities. You 
work with men outst inding in the world 
ects of tremendous 


You look 


most liberal retire 


of engineering, on pro} 
importance to your country. 
torw ird to one of the 
There's iob 


ment plans in the industry 


stability, and a limitless future, at Boeing 


— in production, and in design and re 


Boeing jet 


If this is what you'r 


started b the 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. C-56, Seattle 24, Wash 
F. B. WALLACE, Staff Engineer—Personnel 
Boeing Airplane Co., Dept. C-56, Wichita, Kansas 
A. J. BERRYMAN, Manager — Administration 
Boeing Airplane Co., Dept. C-56, Melbourne, Fla. 


Mail this coupon to the address above from 
further about 


nformation 


which you desire 
advantages of a Boeing career 
Name 

College(s) 

Addre 

City 


eereeeereee eee e ee eee eeeeee 


Telephone number 


BOLING 


Aviation leadership since I916 
SEATTLE, WASHINGTON WICHITA, KANSAS 
MELBOURNE, FLORIDA 





SAFETY 


PROBABLE CAUSE 


term iat 


l report 
i 


SUPPLEMENTAL DATA 


Air Carrier 

World rlin I 1 Delawar 

ration, is a scheduled air carrier with 

pal offices at Kansas City Nhis 
possesses a currently effectis 

f nvenience and nece 

Civil Aeronautics Board 

r operating certihcate issued 
Acronaut \dmunistration 
withorize the rier t 
I person propert ma 
mail over variou nut including that 
between Pittsburgh 
Ni \aATK New Jersey 


Pennsylvania, and 


Flight Personnel 


Capta Raymond | McQuade age 33 


had been emploved by TWA since 1944 
He had satisfactoril mpleted a compan 
course of traming for first officer and 

that position in 1945, and pro 

aptain Sept. 1949 He mn 
Martin juipment qualification a 

Oct. ¢ 1953 Captain Ml 
vas appointed line heck pilot in 

1956 afte itisfactoril complet 
te compan MITSE He held 

uirman certificate with airline trans 
t an i] ther 

ind had flown a total of 2.000 hours, « 
which 2.200 hour iad been mm Martins 
Since becoming a link heck pilot he had 


flown a total 105 hours, of which 4 


pertinent ratings 


hours had been spent performing the dutic 
of a lin heck pilot His rest period 
prior to the flight had been in compli 
ance with CAA requirements 

First Officer Harlan V. Jesperson, agi 
41, was tirst emploved by TWA in 1944 
as a_ pilot-navigator He completed the 
requisite training and became a first office 
February 20, 1946 He checked out a 
first officer on Martins December 13, 1955 
He was assigned to the company’s train 
ing department for 
in February 1956 


At the time of this accident Mr. Jes 


ipgrading to captain 
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Wonder how Id 
like Pasadena 


0f,90...0 rweRcasours 2 


IF YOU'RE A FAIRLY RECENT GRADUATE, or getting your degree 
soon, you know the job situation. Whether you’re thinking about 
your first job or considering a new one, just about everybody 


would like to tell you his story. 


And we'd like to tell you our story—about working at the 
Southern California Cooperative Wind Tunnel, and about living 
in Pasadena. If you are interested in aerodynamic development, 
whatever your degree, we think you'll find a great many advan- 
tages here. CWT jobs offer challenge and variety. Southern 
California provides every kind of recreational activity and out- 
standing centers for advanced study. 


No need to send a resume or make any immediate decisions. 
Just mail the coupon below for the CWT story. : 


CWT . 





( Operated by the California Institute 


of Technology. Owned by Convair, 
Douglas, Lockheed, McDonnell and 
North American. 

CWT is concerned with testing, 
analysing and solving aerodynamic 
problems involved in the develop- 
ment of high-speed aircraft and 
guided missiles. 


Southern California Cooperative Wind Tunnel 
950 South Raymond, Pasadena, California 


GENTLEMEN: Please send me literature about the Wind Tunnel. 


ADT ese: 


HOME ADDRESS 





Here’s the real challenge — 


PRODUCTION DESIGN ENGINEERS 


translating technical require- 
ments of customers into practical 


design for Rohr production. 


Here's the personal challenge you seek — the personal reward you desire. 
Because here, at Rohr, engaged in the design of ready-to-install aircraft 
power packages, your association is direct to the manufacturing of the item. 
You actually see what you design produced. You are in direct association 
with other Rohr plant areas such as shop and tooling. 

The design engineer at Rohr is engaged primarily in the tremendous field 
of power packages and power plant components, plus related structural 
design .. . the translation of theoretical into production design with con- 
sideration for serviceability, function, materials, and integrity encompassing 
all engineering factors that enter into design of the complete aircraft itself. 


Though Rohr is a large company — over 8000 employees — it still offers 
the close association, the friendliness, the chance for quick recognition 
most men are searching for in a career, 

And, of course, lovely Chula Vista, California, located on beautiful San 
Diego Bay, offers you and your family the wonderful, outdoor, semi-tropical 
living you've dreamed of. 

If you are experienced as a production design engineer, looking for the 
real personal challenge and reward, and a better life, write Rohr now! 


Please enclose full resume and we will answer at once. J. L. Hobel, Industrial 
Relations Manager, Rohr Aircraft Corp., Chula Vista, California, Dept. 32A. 


WORLD'S LARGEST ‘ PRODUCER OF READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 


AIRCRAFT CORPORATION 


CHULA VISTA AND RIVERSIDE, CALIFORNIA 





procedures 


The Aircraft 
i Mi 


Certificates of 
Necessity 





Inc., has 

UU rtl ite 
icrated tax amorti- 
f Defense Mobili- 

t Of the total 
been allowed at the 


Hughes Aircraft Co 


Kearney and Trecker Corp., West A 


Boeing Airplane Co 

f x . . rt 

Burndy Engineering Co Ml 
: TL 


pa 


All American Engineering Co 


Eclipse Pioneer Div., 


. . ns ‘ 
( I \ 


Boeing Airplane Co., S 


Collins Radie Co 


‘ 5 1 

General Electric Co., & 
r nd a pn 
ind develop 


opmer 
: ed 

American Standard lroducts, Ince., 
! r t j raft engine pa 
tified w ( 1 ed 
1 Aireraft Corp., (ieorgia 
Ga n tary iircraft $449.1 
0 ed 
ngine and Airplane Corp., 
Md military aircraft, $201,- 


if t 


Lockhees 


ertifie vith € 
Fairchild Ff 


with ¢ 
a 


ed 
» North Holly- 


Weston Hydraulics, Ltd. 
- iircraft parts, $62,786 certified 
ch ¢ allowed 
Kyan Aeronautical Co., San Diego, Calif., 
milita reraft, $36,565 certified with 60 
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space sets no limits 


The most challenging engineering problems of 
our time await you at Martin- Denver — where 
an exceptional group of engineers is planning the 
grand assault on space itself. 

Here you will find professional opportunities 
without limit — plus good living for you and your 
family in the healthful, colorful Colorado Rockies. 
For more information on both scores, we invite 
you to write Emmett E. Hearn, Employment Di- 
rector, P.O. Box 179, Dept. V-10, Denver 1, Col. 


a a 
MIVA £4 FET A Rae 


DENVER DIVISION 








EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportuniti es—executive, management, technical, selling, office, skilled, manual, ete. 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 


NATIONAL Part Time Work Selling Opportunities Offered Labor Bureaus 


COVERAGE DISPLAYED RATES—— UNDISPLAYED 
The advertising rate is $27.60 per inch for all advertising $2.10 per tine, minimum 3 lines To figure advance payment 


appearing on other than a contract basis Contract rates count 5 average words as a line. 
quoted on request Sen Numbers—-counts as | line 
osition Wanted ads are '2 of rate 
An advertising inch is measured %” vertically on « columma— Discount of 10% if full ayn ae made in advance for 4 con- 
3 columns—30 inches to a page. secutive insertions 


tic 
Bubject to Agency Commission. Not subject to Agency Commission. 
Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N. Y. 36, N. Y. 


Take command gin GAMBLE ? 


of your future sure... if the odds 
in YOUR f — 
Fy AS A CO-PILOT with ie 


" . cruitment of engineering personne have an 
Your future is yours to command when active and enviable record in developing job 
you fly as a TWA co-pilot. You'll be 7 pportunities for men who want bigger sal- 
flying the world’s finest equipment with aries and a chance for greater personal 
the world’s finest airline. achievement 














1c , ~ , r “re 4 ; DECISION /INC is retained by more top- 
Jt ST LOOK AT THESE ADV ANTAGES : \ ee i. thruout the nation th a 
pay starting salary of $400 from first d , ’ any other organization to find the right 
day of training; beginning with the j man for each job. This confidential serv- 
third year, co-pilots receive monthly ; 
base pay and guarantee of 60 hours of It takes TIME—MONEY—EFFORT to im- 
flight pay; annual sick leave; paid e your job situation. If you are an en- 
vacation; liberal free transportation for = er or scientist, particularly in the ELEC- 
you and your family each year; ONIC—AERO-NAUTICAL or GUIDED- 
retirement plan; group insurance _ : , | MISSILE field, DECISION /INC will do this 

‘ quickly, effectively at no cost te you. 

and many more. . 


ice costs you nothing. 


HOW? Our placement specialist de- 


QUALIFICATIONS: Aged 22 to 30; ; velops a plan ‘‘tailor-made"’ for you 
between oy and 6’2”, can pass which includes a resume of your 
TWA physical. Must have: 400 hours ° eupertanse . . . an _— oe 
total pilot time; CAA Commercial selected companies leading to conf- 
» - Ame > dential interviews at your conveni- 
Certificate and sufficient instrument ‘ te ox . 

“ . : . } ence and our client's expense 

time to qualify for Instrument Rating. 


Radio Telephone Permit Third Class. NOW is the time for DECISION! 


All you do Now is. . . send us your 


There’s a wonderful future waiting for you 5 name, home address, job interest or 
: title. We take it from there. 


with TWA. Get your letter off today to: 
Mr. R. Paul Day, Employment Manager. : wae @ cee 


OLIVER P. BARDES, 
President — 


si? DECISION /INC 

— 7 1460-74-FIRST 
TRANS WORLD AIRLINES | amen: oa 

MUNICIPAL AIRPORT GArfield 1-1700 
KANSAS CITY, MO. 





Publishers of the authoritative Engineers’ Job Directory 


Ml iA A it SALES MANAGER 


AERODYNAMIC DESIGN FOR FOREIGN AIR CARRIER 
THERMODYNAMIC DESIGN Must have: 


Proven sales ability 
EXPERIMENTAL ANALYSIS Scheduled Airline background; 5 years 

College Graduate or equivalent in expe 
rience 


ADVANCED ENGINE DESIGN Bondable record 


Willing to accept foreign service 


CONTROLS SYSTEMS DESIGN Send brochure to 

and ANALYSIS ott gh amy Sn 
Oakland Municipal Airport 
Oakland, California 





iN 


A few selected engineering positions with a fine established company 
located in the Northeast. 


For further information write in complete confidence toz REPRESENTATIVES 


on commission basis for progressive manufacturer 
bal Must have engineering background to contact air- 
P 2979, AVIATION WEEK craft, electronic and guided missile manufactprers 
lass. . Di Open territories: Pennsylvania, Delaware, Alabama, 
Class. Adv. Div., P. O. Box 12, New York 36, N. Y. Georgia, Florida, North ard South Carolina. Ex 
perienced and well qualified men will be considered 
RW -3107, Aviation W 
25 W. Gth Sr as Angeles 17 








Calif 
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EMPLOYMENT OPPORTUNITIES 











CHALLENGING 
OPPORTUNITIES 


IN ¢ Avionics ¢ Inertial Systems 
¢ Computers ¢ Missile Guidance 
¢e Jet Engine Fuel Controls 


WITH & THE ELECTRONICS DIVISION OF 


Gonoral Motors 


ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM’s long-standing policy of decentral- 


ization creates individual opportunity and recognition. 


Why not send us full facts about your education, wor 


We will do all we can to treat your application with the fulles 


AC SPARK PLUG THE ELECTRONICS DIVISION 


TS Tae a tek de) tise) ite] 7 wale) | 


MILWAUKEE 2, WIS. FLINT 2, MICH. 
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EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES DIVISION 


REGIONAL SALES MANAGERS 


e Executive management experience necessary in initiat- 
ing and administering sales programs. 

e Experience in supervising and directing a sales 
organization. 

e Aircraft Background desired. 


REGIONAL SERVICE MANAGERS 


¢ Travel out of and headquarter in Wichita. 
e Aircraft maintenance background desirable. 
¢ Must be competent pilot. 


PARTS MERCHANDISING MANAGER 


¢ Must develop and administer a spare parts merchan- 
dising program. 

¢ Must aid dealers in setting up and operating parts 
departments. 

¢ Must have automotive parts experience on zone mana- 


ger level. 
CESSNA 


If you meet these requirements and are interested in an unlimited oppor- 
tunity with the World's Leading Producer of Executive Aircraft, send your 
resume and recent photograph to the Professional Placement Supervisior, 
Dept. AW, Cessna Aircraft Company, 5800 East Pawnee Road, Wichita, 
Kansas. (No phone calls, please.) 











FIELD ENGINEERS 
SALES ENGINEERS 


CONTRACT 
NEGOTIATORS 


Expanding program offers excellent op- 
portunities to Sales Engineers, Product 
Application Engineers and both Field En- 
ineers and Senior Field Engineers, with 
egree in Mechanical or Aeronautical 
Engineering, or the equivalent in recent 
experience in the aircraft-engine field. 

Positions provide interesting and chal- 
lenging contacts with leading airframe 
manufacturer, airline operators, and the 
military covering direct sales, market and 
pertormance analysis or aircraft engine in- 
stallation design, operation and flight test. 
Openings include positions and home of- 
fice as well as those which will involve 
domestic or foreign travel after a period 
of indoctrination. 

A limited number of contract negotiators 
also required. These should have Business. 
Legal or aeneenes college degree, sup- 
plemented by 3 to years experience in 
military contract negotiation or administra- 
tion preferably in the power plant field. 
Send complete resume and salary require- 
ments to: 


H. E. Moerman 


Assistant Chief Field Engineer 


WRIGHT AERONAUTICAL 
DIVISION 


CURTISS-WRIGHT CORPORATION 
WOOD-RIDGE, NEW JERSEY 











DC-3 PILOT-SALESMAN 


To demonstrate aeronautical equipment and 
supervise maintenance of airplane. Good 
future with established progressive Eastern 
manufacturer. State qualifications and solary 
required. 

P-3021, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y 
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i 
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CONTROLS 


High 
Professional 


vances 


Controls Systems as precedent-breaking as the new 
gines must be developed. And there are a number 


to give this development a firm, analytical basis 


Potential in 


Assignments include such operations as: 


ond components . . 
puter studies 


ANALYSIS | ==." 
AT THE SMALL 
AIRCRAFT ENGINE 
DEPARTMENT OF 
GENERAL ELECTRIC 


The operation tis centralized Management on-t 


quickly recognized and rewarded 


BENEFITS 


' 
Write in complete confidence to 
Mr. T. 8S. Woerz (Section 1-B-2) 


SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL @@ ELECTRIC 


1000 Western Avenue, West Lynn, Mass. 


A whole new family of high-power—low weight turbo- 
shaft, turboprops and turbojet engines are in progre 
today at this G-E department following the recently 
revealed T-58 with its many unique engineering ad- 


on 
of 
rewarding opportunities for engineers with the ability 


determining and specifying engine controls parameters 
. . providing performance specifications for systems 
. preparing data for analog com- 
providing consultation service to 
Preliminary Design, Advanced Design and Project 
Groups .. . selecting and training controls analy#is 
. and many other relative functions 


Advancement comes rapidly to engineers who demon 
strate their capacity in the important field of Controls 
Analysis. This G-E department is itself expanding 
} 
‘ 
spot makes the decisions Your contributions are 


GOOD STARTING SALARIES @ RELOCATION EX- 
PENSES PAID @ ATTRACTIVE LOCATION @ LIBERAL 


MM 





IM 





NEED ENGINEERS 


Place an “Engineers Wanted” ad- 


vertisement in this EMPLOYMENT 
OPPORTUNITIES section. It’s an 
inexpensive, time saving method of 
selecting competent personnel for 
every engineering job in the Avia- 
tion industry. The selective circula- 
tion of AVIATION WEEK offers you 
an opportunity to choose the best 


qualified men available throughout 


the industry. 
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EMPLOYMENT OPPORTUNITIES 


THE CONVAIR CHALLENGE 
TO THE ENGINEER OF EXCEPTIONAL ABILITY 


Beyond the obvious fact that Convair in San Diego 
offers you a way of living judged by most as the 
nation’s finest from the standpoint of weather, 
beauty and interesting surroundings, the Convair 
Engineering Department offers you challenges 
found in few places. 

Itis, we believe,an“ engineer's” engineering depart- 
ment —interesting, energetic, explorative — with the 
diversity that means security for capable personnel. 


As proof, consider this: Convair developed and flew 
the world’s first turbo-prop airplane, first delta- 
wing airplane, first vertical take-off airplane, first 
delta- wing seaplane — engineered and built the 
world’s biggest transport, the world’s safest high- 
performance commercial aircraft. 


Or this: Convair'’s B-36 is the world’s largest 
operational bomber, Convair’s B-24 Liberator was 
World War II’s most used heavy bomber, Convair’s 
XPSY-1 holds the world’s endurance record for 
turbo-prop aircraft. 


Or this: Convair was awarded the nation’s first 
production missile contract and the first produc- 
tion contract for supersonic interceptors. 


Currently...Convair has the greatest diversity 
of aircraft engineering projects in the country, 
including the F-102A supersonic interceptor, the new 
Metropolitan 440 airliner, the Convair 880 jet liner, 
the Ailas intercontinental ballistic missile, plus a 
long-range study of nuclear aircraft. 


Currently... Convair has a completely integrated 
electronic development section engaged in advanc- 
ed development and design on missile guidance, 
avionic projects and radar systems. 


Would you liketo joinus ?Weearnestly need engineers 
of proven ability — men who want to make full use 
of their time, their minds, their skills and abilities 
solving the complex problems confronting us in 
these projects. If you are sucha man, write us and 
we'll send you a free booklet about us, plus other 
interesting material to help you make the decision. 


Write: H. T. BROOKS, Engineering Personnel 


Department 122 


_CONVAIR. 


DF) A DIVISION OF GENERAL DYNAMICS CORPORATION 
3302 PACIFIC HIGHWAY 
IN BEAUTIFUL SAN DIEGO, CALIFORNIA 
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SEARCHLIGHT SECTION 


‘GENERAL MOTORS 


ENGINEERS 
DESIGNERS 
NEEDED! 


G.M. ELECTRONICS DIVISION CREATIVE OPPORTUNITIES YOUR FUTURE 
offers challenging, pioneering oppor- in the following fields: Missile Guid- depends on your makine tf! 
tunities to ambitious men. We ex- ance Systems; Jet and Turbo Prop right connection with the 
tend a cordial invitation to every Engine Controls; Bombing and firm as quickly as possibi 
deserving Engineer and Designer to Navigational Computer Systems; not send full facts abou 
write us their wants. We may be Airborne Fire Control; U.H.F. Com- education, work backgrou: 
able to supply the square hole for munications, etc. etc. We will do all we ca: 
the square peg! you and treat it with the 
est confidence. 


AC SPARK PLUG ¢ THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 
MILWAUKEE 2, WISCONSIN FLINT 2, MICHIGAN 


RADIO COMMUNICATION SYSTEMS * INFRARED * DIGITAL TECHNIQUES * DATA SYSTEMS 


ELECTRONIC ENGINEERS 


Stromberg-Carlson, a Division of General Dynamics Corporation, is located 








WORK: P.O. B 
CHICAGO Vv. Mie 
S4N FRANCISCO: 68 Pos 
LOS ANGELES: 11 W 


SYSTEMS * 





POSITION VACANT 


ae Denver Division ef the Martin Company 
in the Finger Lakes region of upstate New York. In addition to providing a =. sa “7 ae m _ SS SI — oscil . om » 
and provisioning spares and in the prey 

on of provisioning documents Also 
have working knowledge rf pec fies at 
MIL-B-5005 ] 1-649, MCP 

nd MCP 1-666 Me th Aircraft ind 

ry experien« ‘ ve given preferred co 

leration Please rite to: Mr. G. D 
phens Emp Dept Martin-Denver P 
Box 179 Denver 1, Colorado 


wide variety of challenging engineering opportunities, excellent salaries 


SLINDIID JAVMORDIW 


are offered with the finest working conditions in a modern electronics 


laboratory. Unusual recreational and educational facilities are available 
in this medium-sized progressive city, and fine residential areas are located 
within a mile of the plant. Because of the variety of its product line, which is 
approximately equally divided between military and civilian, Stromberg 

ca ehrciigie SELLING OPPORTUNITY OFFERED 
Carlson offers a degree of stability and an opportunity for advancement 
Fastener Salesman for California by Eastern 
mfg produce close-tolerance aircra spe- 
< = wl, print” and A-N six-digit Bolts, Studs, 
Se rews, etc. Commission. SW-2972, Avia- 
tion Week. 


unequalled in the industry. Openings: 


Radio Communication Systems Data Systems Digital Techniques 


Microwave Circuits Mechanical Design Engineering Infrared POSITIONS WANTED 


Aircraft Engineer (BS) 4 yrs Fluid systems 

analysis experience, electronics technician PHI 
experience, creative, capable Desires to 

change to a more challenging opportunity 

with growth potential. Preferably in S F 

Valley or LA area. PW-2956, Aviation Week. 


Automatic Test Systems Countermeasures Navigational Systems 
Military Transistor Applications Radar Missile Guidance Systems 
Pilot—ATR—HMulti-engine, a 3. 8000 hours. 


Married, 2 children, Age 38. PW-3069, Avia- 
tion Week. 


Write or call collect: 

C. W. Finnigan, Chief Electronics Engineer 
STROMBERG-CARLSON COMPANY SC 
A DIVISION OF GENERAL DYNAMICS CORPORATION Mra * 
125 CARLSON ROAD, ROCHESTER 3,N. Y. we 


Airline Transport Pilot, DC-3, Super DC-3, 
DC-4, Lockheed PV/Lodestar, Twin Beech, 
seaplanes. 10,000 flight hours, U. S., oceanic, 
foreign exper. Desires pilot employ. c/o 
Box-19, Hapeville, Georgia. 


ANYTHING within reason that is wanted in 
the field served by Aviation Week, can : 
tuickly located through bringing it to t 

} attention of thousands of men whose 
is assured because this is the business 


SIYNSVAIWAALNNOD « SNOILVIIIddV YOLSISNVYL AYVLITIW * SW3ILSAS LS3L DILYWOLNY * aper they read 





* RADAR * RADIO COMMUNICATION SYSTEMS * MISSILE GUIDANCE SYSTEMS * DATA 
SW3LSAS TVNOILVOIAYN ¢ ONINZ3NIONZ NOISIC TVDINVHD3IW 
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/ 
Air force Super Snoqper” sss ALL... TELLS ALL 


*, te ——— 
~ og 2 => os : ee 
> a= 


ae 
| Shane 1 ye er 
| << Sy. 


Reconnaissance television 
moves GHQ@Q 
directly over any target zone 


Philco and the United States Air Force have perfected a 
far-seeing “third eye’’ . . . strategic airborne television. Now 
the Military Command can watch the TV screen as though 
it were a living, moving map and direct distant maneuvers 
and operations as though they were on the scene 


Mr. Electronics Engineer: 
Opportunities are limitless in electronic and mechanical in- 
lustrial engineering and research for men who apply to Philco 
now. Even more, Philco has one of the most liberal profit- 
} 


sharing, retirement and insurance programs in all industry. 


Write, Phone Collect or Apply in person to John F. Morrissey 
. your Inquiry will be held in strictest confidence 


PHILCO is Currently Engaged in Long Range Industrial and Diverse Military Engineering Fields 


®@ Guided Missiles @ Radar @ TRANSAC Digital Computers © Underwater Ordnance ® Bombing and Fire 

Control Systems @ Servo-Mechanisms @ Microwave Communication Systems @ Infra-Red Devices © 

Transistor Circuit Application @ Multiplex Equipment @ Television Relay Systems @ Industrial TV @ 
Color Broadcast Equipment @ Forward Scatter Communications @ Fire Control Systems @ REDAP 


TRE Mchonclel Eel & Cake? b. 


GOVERNMENT and INDUSTRIAL DIVISION « PHILADELPHIA 44, PENNA. 
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OPPORTUNITIES FOR 
CAREER IMPROVEMENT PhD MS BS 
(or equivalent experience for) 
Missile Work 
Program comprises over 100 major ond sub 
projects, including intercontinental NAVAHO 
Covers all aspects of complete missile build- 
ing. Fascinating developments. Unusual en- 
gineering problems. Career prospects ex- 
cellent. Check this list: 
Cessna’s continuous planned expansion provides greater AERO-DY N pepe ri epetranes in 
performance stabil and contro nad 
potential for security in your future as an experienced engineer. tunnel operations (other than cont: 
‘ — - systems), flight test planning, flight an 
Commercial aviation’s “New Concept” .. . Business Flying, ulysis and instrumentation E 
: | ° 
offers new horizons for the engineer at Cessna. A balance of AERO-THERMODYNAMICISTS: Gradu ‘ 
military and commercial projects provide diversification pati gy ecient borage 
ence : erha aero-¢ amics € 
of assignments and unlimited opportunities for advancement engines theory, wind tunnel test, super 
: | sonic inlet development, compressible 
and recognition. Join Cessna and grow with Cessna flow phenomena, heat transfer or boun- 
dary layer theory 
CORUCRERES GUGREENS—Aaciguments in POWER PLANT SYSTEMS: Acro, Me- 
tr Aircraft component load determination ‘x Structural preliminary design analysis chanical or Chem. engineers with expe- E; 
tr Airframe component stress analysis vr Airframe static test analysis | rience in fuel systems, hydraulics, pneu- 
te Complete in-flight air-load survey programs matics, ram jet, turbo jet or rocket w 
as ‘amm: ¢ tail \ r nstallations and temperature control 
Programming complex and detailed problems for our digital computer ines ahadmattiek Gen Gabe wa Waal th 
For comprehensive information write- Professional Placement Supervisor, Department AW grounds in heat transfer, air condition 
ing. refrigeration, power plant design, 
& ‘i design for cooling systems layout and 
essna AIRCRAFT COMPANY installations 
TEST ENGINEERS: Research and devel- 
| opment testing pointed toward new 
m a testing techniques on complete missile 
5800 EAST PAWNEE @ WICHITA, KANSAS ad structures; electrical, hydraulic, pneu Er 
mat components and systems and wi 
FE H Ss e e © ground handling and launching equip- sil 
ment. This is a rapidly expanding group 
ngineers, Scientists, Designers | 2 rece. 
“ = . | support the increasing work load. (BS 
Outstanding Opportunities Available or MS in Mechanical Engineering, Civil 
| Aero or EE preferred) 
The t i i 
@ types of work on which you could be engaged include STRUCTURES: Structures specialists wit! 
Missiles Solid State Physics Fine Particle Technology advanced degrees and « pr ence appl 
H H . : ile to estigatic s 0 thermo stress 
Applied Mechanics Microwaves & Antennas Surface Chemistry - oes egy oa ae aa —- A rience de 
Geophysics Infra Red Systems Optics sirable. Positions will be to investigate 
Underwater Ordnance Inertial Systems Mechanical Design new methods of handling structural 
Electronic Countermeasures Servomechanisms Airborne Early Warning problems arising from high speed flight. 
— 0 € Dos or available strv ural 
Digital & Analog Comp $s Ball Systems Radar Systems K - ts a “ = Ss a - - ; ns ‘ni het on Ad 
Instruments and Controls Industrial Automation Information Theory trol and design for vibration environ- Bo: 
Upper Atmosphere Research ment 
Systems Analysis and Design FLIGHT TEST: Flight test engineers to basen 
. . ° —— : ° plan execute and evaluate Missile 
Electronic Equipment design and Miniaturization | FI at t Test Pos! tions open for eng 
: neers in data analysis, flight test facil — 
an grow with our dynamic and progres- motto is “The Future is Our rontle al ties. flight test program planning. flieht 
research and development tivity in its aries recognize experience t 1 leve of : om 4 mgs. : “ ' 
term expansion W r prime systems positons. Relocation expenses est coordination and specifications on S 
ractor for several majo programs in flight test instrumentation 
new groups are g formed and We believe we have all the . 
create ground floor opportunities for Could find anywhere in the cour ADVANCED ENGINEERING: These 
ol We have excellent facil es and equip x select positions to perform all as] 
ent and can use people to the fullest extent Engineers—Electronic, Ele o , analysis and design of ac 
of their capacity, with encouragement and op- cal, Mechanical, Chemical vance ruided missiles including air- 
rtunity to advance further You can work » be thine and ne 
losely with prominent engineers and ascie Physicists, Meteorologists, Physical and El« ae a 
tists. Our managerial positions are staffed by tro Chemists r bres . we plants, missile 
ple with technical engineering back ternal systems and ground heck out 
grounds You do not become isolated on a Junior, Associate, and Senior crades, from and support equipment Advanced de- 
small part or component but contribute to Bachelor through Doctorate degrees grees preferred, equivalent experien 
and become an integral part of a significant acceptable 
I soar am Congenial associates and atmos All inquiries will be treated in complete con- 
Seek. and eee eu ee eae oer =e INTERESTING BROCHURES on Missile 
ork, anc yur extremely low turnover rate You are invited to address " 
testifies to this Tuition re-imbursement — Engineering, important to ambitious en 
plan includes University of Minnesota three PETER BURGESS, Director of Personnel gineers. For your copy, send your qual- 
minutes away. Delightful residential « ommu ifications (card or letter) to 
nities lowe (0 work. fine cultural environment, MECHANICAL DIVISION 
recreational areas, fishing, hunting, boating - M. D. Brunetti, Coordinator Engineer- 
winter and summer sports. Live the Lanc i 1 a¢ . 7 
of Sky Blue Waters. Permanent Paw ke. +f _— OF enera ] me ng Personnel Dept. 991-C10 AW 
a stable, long-established company w hose 1624 Central Ave. N.E., Mi lis 13, Mi *, 12214 Lakewood Boulevard, Downey, 
Seen andnD Ger atnen ain eepemsteeimeneedens gree # ‘ ‘alif. 
: oe Nome 
If unavailable for interview one : : MISSILE DEVELOPMENT ENGINEERING 
in 12 aK &@ ie al o 
rector of Personnel at above 
paises tur rechare onthe. Street & No oan NORTH AMERICAN AVIATION, INC. 
ing our work and openings 
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EMPLOYMENT OPPORTUNITIES 





VICKERS 


INCORPORATED > SPECIALIZING IN THE 
| Eee ITMENT OF 
OFFERS a 3 INEERS AND SCIENTISTS 


THE FOLLOW Technical Career Consultants specializes in the 
ING recruitment of Engineers and Scientists. We represent 

leading companies in the Aircraft Industry and recruit 
OPPORTUNITIES Engineers and Scientists for their professional staffs. 
Write today for TECHNICAL CAREER CONSULTANTS 


information. No obligation, 627 TRI-STATE BUILDING, CINCINNATI 2, OHIO 


AIRCRAFT SALES ENGINEER—SR completely confidential. ATTENTION: MR. ROBERT ADAMS 
POWER PLANT SPECIALIST 
Engineering degree with knowledge 
of gas turbine engine—engineering 

or related accessories. 


AIRCRAFT SALES ENGINEER—SR. ROTORCRAFT RESEARCH 


MISSILE SPECIALIST Kellett is moving into new larger facilities five miles 
north of Willow Grove, Pennsylvania. Having new con- 
tracts for challenging research problems we are offering 
desirable openings in: 
PERFORMANCE STABILITY 
AIRCRAFT SALES COORDINATOR DYNAMICS STRUCTURES 
INSIDE COORDINATOR ENGINEER AIRCRAFT DESIGN 
Engineering degree and experience MECHANICAL DESIGN 


with aircraft, aircraft engine, mis- 
sile or general sales. 





Engineering degree and experience 
with missiles or missile systems in 
the engineering or sales end. 


Rotary wing experience preferred but not required. Work on advanced 
rotary aircraft. 
Ph R. E. Barl Write to: KELLETT AIRCRAFT CORPORATION 
en, Attention: ADMINISTRATIVE ENGINEER 
Liberty 9-1122 P. O. BOX 468, CAMDEN 1, NEW JERSEY 


or address replies to 


VICKERS INCORPORATED 21 MMII lh 


= 











Administrative and Engineering Center 
Box 302 Detroit 32, Michigan 


\ most important element of engine design 1s harnessing 


the power to bring the aircraft home safely This puts a 


I 


Controls Engineer in a key spot 


Engineers Now unique opportunities exist for talented men to de 


velop controls for new product line of advanced small turb« 


TROLS shaft, turboy ro} and turboject engines, 
CON In: ENGINE CONTROLS DEVELOPMENT 
SYSTEMS DESIGN: responsibility 
Van ls 


ENGINEER | ENGINEERS .ou.00 soo 








STRESS 


I HNN | HHI 1 


HANNAH 


2 to 5 Years Experience 


EXCELLENT OPPORTUNITY 


EVALUATION letermine 


are 
= KEY MEN “ses SRE 
ESTABLISHED FIRM IN yok oan ied 


HELICOPTER INDUSTRY ANALYSIS ermine engine ¢ s pa 
at the pare systems. Block diagrams. Anals 
SALARY OPEN sta bili rovide performance specifications | 
Small Aircraft RELOCATION EXPENSES PAID 
Engine Please write in strict confidence t 
PREWITT Dept. of G.E. Mr. T. S. Woerz (Section 1-B-1) 


AIRCRAFT SMALL AIRCRAFT ENGINE DEPARTMENT 


COMPANY GENERAL @@ ELECTRIC 


E. MADISON & HOLLY AVES. 
CLIFTON HEIGHTS, PA 
MADISON 6-6500 


CALL OR WRITE 


1000 Western Avenue West Lynn, Mass 
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EMPLOYMENT OPPORTUNITIES 





CONTINENTAL 


OFFERS YOU A WIDE FIELD FOR SPECIALIZATION 


Steady expansion of both research and production facilities at 
Continental Aviation & Engineering Corporation creates an in- 
creasing demand for qualified engineering personnel. Liberal 
salary benefits and a wide range of project activities on all 
phases of reciprocating and turbine engine development are yours 
when you join the Continental staff. . . . If you hold a degree in 
engineering, physics or mathematics, contact CAE at the address 
below and investigate the opportunities that can be yours. 


Py 


ADDRESS: “Salaried Personnel” 
CONTINENTAL AVIATION & ENGINEERING CORPORATION 


1500 ALGONQUIN AVE., DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 








SPECIAL SERVICES 


TO THE 


AVIATION INDUSTRY 








OVERHAUL & 
MAINTENANCE 











Inc. of Inc. of Inc. of 
St. Lovis Florida Toledo 
Lambert Pompano Express 
Field Beach Airport Airport 


Maintenance Conversion Overhaul 


Specialists in 


Lodestar DC 3 Beech 











Data Reduction 
and Analysis Engineers 


INERTIAL GUIDANCE 
SYSTEM FOR ADVANCED 
AIR FORCE MISSILE 


Engineers required for data reduction group 


with experience in the following areas 








General planning for data processing, including esti 
mating and scheduling. 

Specification of data transcription equipment and 
techniques. 

Preparation of computational requirements, procedures 
and machine programs. 

Mathematical studies, formulation of equations, digital 
smoothing and filtering techniques. 


Data reduction equipment, functional design and 
project engineering. 








Forward confidential resume; no reference contact without 
your permission. 


Technical Personnel Dept. 674 


ARMA 


Division American Bosch Arma Corp. 
Roosevelt Field, Garden City, L. L, N. Y. 





a 


PARTS & SUPPLIES 
lata 








NAVCO .. == 
INC. PEreniog |. 710 


Has all Parts and sures ee — 
aii Rs LODESTAR B 


En aging 
A.R.C. ‘Bendix Collins Sperry 
P&W Continental Wrieht” “Goodrich Goodyear 








CONNECTORS 


STOCK DELIVERY — AUTHORIZED DISTRIBUTOR 
BENDIX CANNON IPC WINCHESTER 


2102 Market St., Phila. 3, Pa., LO 7-5285 


HAROLD H. POWELL CO. 








PROFESSIONAL SERVICES 








KIRBY AND COPE ASSOCIATES 
HUMAN FACTORS 
Consultation on the design and utilization of me 
chanical and elec cal — ent to suit man's 
physiological and fn sycho ogical capabili 
Rpecialints n the ross-application <« phy ical 
ence and engineering with biology, medicine one 
psychology 
1515 Ramblewood Ros Baltimore 12, Md 
Tel. ID 3 soos or PE 2-8a839 














HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 


Bell 47 
Sikorsky 8-55 
Sikorsky 8-58 
ROTOR-AIDS, INC. 
P. O. Box 1850 Ventura, California 
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SEARCHLIGHT 
bY Jog gle], | 


Classified Advertising) 
EMPLOYMENT 
EQUIPMENT USED OR 


OPPORTUNITIES 


BUSINESS 
RESALE 





HELICOPTER 
Hiller—Model UH-12B, Very low air- 
frame and engine time. 

Pertect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 








AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180's, 190's, 
170’s, Aero Commanders, Twin Navions, 
Twin Beeches, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.'s Skyranch 
BOX 5306, DENVER 17, COLORADO 











WANTED 


CONVAIR 240 or 340 


Complete Information and Price to- 


W-2308, A 
V_¢ St.. 1 








WANTED 


Wanted. Mallard arranged for souperaee use 
‘ government irpiu Grumman 0 
W \ atior Week 


Wanted—We wit pay you — 00 —- for 
in AN/ARG 00 ca a 

ARC Dynamo Similar gs AS ric 
for R ARC-3 r-6 ARC Phone is 
collect Stanley O406 — se 


Dept. AW i160 Varna Ave., North 


a 


FOR LEASE 


Standard Airline Radio 
21-Passenger interior 
Complete Anti-icing, De-icing 


TRANS-INTERNATIONAL 
AIRLINES, INC. 


P. O. Box 233, Miami 48, Flo. 











Deal Directly 
with Owner 


DOUGLAS 
DC-3 


Fully equipped, 
good airline ra- 
lio, 26 passenger 
Wrieht powered, 
currently on lease 
to major sched- 
uled airtine, being 
used 
daily 


INTERESTED IN LEASING 


7-10 hours 


or will 
term 
ever 


for delivery starting June 1957 
consider outright sale. On ton 
lease, monthly rental lowes 
offered 
TRADE-AYER COMPANY 
Airport Linden, 
Hunter 6-7690 


N. J. 


Linden 
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EMPLOYMENT OPPORTUNITIES 





Advantages that Count... 


RCA 
SIMULATION LABORATORY 
MANAGER 


LEADERSHIP RESPONSIBILITY 
analysis of aircraft 


imulation 
required, 


ynduct 
I Ye vree 


You ll direct and ec 
and guided missile control 


COMPLETE FACILITIES — You'll be 


simulation facilities in the ea 
the latest in this field. 


one of the largest 
equipment that is 


in charge of 
tern U.S. with 


SUBURBAN LOCATION — You'l! appreciate working at RCA’s up-to- 
date air-conditioned engineering laboratory in Moorestown, 
N.J., suburban to Philadelphia, Pa., a delightful location for 
living, too. 


For con fide ntial interrieu 
Call coliect—-Mr. D. D. Brown 
Moorestown, N.J.—BEimont 5-5000 
Or, send resume to: 
Mr. John R. Weld 
Manager, Specialized Employment, Dept. V-4K 
Radio Corporation of America 
Camden 2, N.J. 


RADIO CORPORATION oF AMERICA 


Defense Electronic Products 











ELECTRICAL 
MECHANICAL 
Inertial 
Guidance 

System 
Program 


in 


irther development 


Systems 


Enjoy Challenging Opportunities in the f 
and systems testing of Inertial Guidance and their 
Servo Loops in the most ve laboratories in the country 

Work with the top men in the field and with the finest 
test, and d lant being 


rsatile 
development facilities. New pl 
added in suburban Milwaukee as a part of Major, Permanent, 
Expansion Program 

AC will prov ade financial assistance towards your Master's 
Degree. A Gr available evenings at the 
University of Wisconsin, Milwaukee 

GM's long-standing policy of decentralization creates in- 
dividual opportunity and recognition for each Engineer hired. 

Milwaukee offers ideal family liv- 
small town hospital- 
ity with every metropolitan shopping 
and cultural advantage 

For personal, confidential inter- 
view in your locality send complete 
resume to 

Mr. Jobn F. Heffinger 

Supervisor of Salaried Personnel 


research 


aduate Program is 


Recent EE, ME 
Graduate 
Inquiries 

Also Invited 


THE ELECTRONICS DIVISION 
GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WIS 





SEARCHLIGHT SECTION 



















































































SINGLE—MULTI-ENGINE AIRCRAFT a es 
OWNERS—CHIEF PILOTS—MECHANICS 4 WORLD'S FOREMOST 
p. | LODESTAR 
IMITTININIESS OMAN SERVICE CENTER 
= * 
~wrmmottive, imc. 
Inspection Radar 
HAS FACILITIES FOR YOUR AIRCRAFT NEEDS: Maintenance Interiors 
&é 9 Instrumentation | Engine Change 
AIRCRAFT Modification Exteriors 
ENGINEERING REPAIRS MODIFICATIONS 
MAINTENANCE OVERHAULS CONSULTATIONS Overhaul | Radio 
” : 
“RADIO - RADAR + AUTO PILOTS + INSTRUMENTS ; 
SALES—SERVICE—INSTALLATIONS LEAR 
COLLINS FLITETRONICS NARCO ARC KOLLSMAN ; 
BENDIX DARE LEAR RCA PIONEER » AIRCRAFT ENGINEERING DIVISION 
&é 7 Santa Monica Airport, Santa Monica, California 
APPROVED REPAIR STATIO N 2 Builders of ae Incomparable Learstors 
—ENG —INS — Se j —— 
—“_—— i _ a = mn 
INSPECTIONS—100 - 1000 - 2000 - 4000 - 8000 HR. SUPER WIDGEON [ 
By: McKinnon-Hickman 
MINNESOTA AIRMOTIVE, INC. ee ee ae 
Wold Chamberlain Field * MINNEAPOLIS, MINN. * Phone: PArkway 9-8388 conversion for your Wideoen 
‘‘WHERE ALL WORK CARRIES AN ‘UNCONDITIONAL GUARANTEE’ "’ Oe at oe - 
M Urrayhill 7-5884 ; 
Deal Directly Grumman Goose 
with owner N 10020 Immediate Delivery 
another om rs “Bend ix Ser. + 1007 We stock, overhaul, and install! 
° ° tse ‘byt ved: WRIGHT PRATT & WHITNEY 
exclusive offering! we: R1820 R1830 , 
He blah lg —202, —56, —72 -75, —92, —94 be 
Airli R2000 R1340 R985 = 
24 Passenger l ine wwe spe hng Bove Beng =e and our most popular DC3 engine 
clearout Forced to sacrifice at 30,00 R1830 - SUPER - 92 
Cc 47’ a engae Hunter 6-7690 G 
= Ss > TRADE-AYER COMPANY ENGINE WORKS 
Available for Immediate Sale ————— oeunenandiinanedinam > See Se : 
Delivery Early November 
In Foreign Scheduled 
Airline Operation oe Deal Directly Consolidated 
Price asking $110,000 with Owner PBY-5A 
“as is’’—‘where is’ Seve mmedi B 
In excellent Condition FO R S$ A L a ately availshle 
For details contact: a oe a 
William C. Wold Associates om eine and altrame hour 
(Exclusive Sales Agents) LEEWARD AERONAUTICAL ; Se ae 
551 Fifth Avenue, New York 17, N. Y. SALES INC A. J. Ming Hunter 6-7690 _ 
Telephone: MU Hill 7-2050 
Cable: BILLWOLD, N. Y. P.O. BOX 233, pape 48, FLA > TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 
FINEST AIRCRAFT MAINTENANCE 
100 HR. INSPECTIONS a 5 C46 Ss - 
COMPLETE OVERHAUL aaion FOR SALE OR LEASE 
ROCHESTE - ‘ De 
pn comet en gel ° ROCHESTER 11. NY. IMMEDIATE es AS IS Se. 
WILL LICENSE CAA 48 — 
TRANSPORT SPECIFICATIONS 
CARGO OR PASSENGER 
FIRST DELIVERY (10 WEEKS 
Saag Ty “Take a Heading for Reading” ONE EACH 2 WEEKS THEREAFTER 
for the BEST MAINTENANCE ¢ OVERHAUL * MODIFICATION * INSTALLATION RANSA AIRLINE a 
READING AVIATION SERVICE, INC. P.O. BOX 625 MIAMI 46, FA. 
Municipal Airport Phone 3-5255 Reading, Pennsylvania E. E. JONES TUXEDO 8-6743 
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SEARCHLIGHT SECTION 





HELI COPTERS immediate 24 hour service 
H ‘ L L s BR for transients . . . lowest price — fastest service 
highest skilled workmen 


UH-12B WE FINANCE MAJOR OVERHAULS 
Available For and save you money, too! 
LEASE PURCHASE, 
SALE OR TRADE 
TRANS-INTERNATIONAL 


AIRLINES, INC. 
P. O. Box 233 — Miami 48, Florida 


Specialists on Douglas DC-6, DC-4, DC-3, 
C-46, C-47, PBY and all executive aircraft. 
Completely equipped station and shops. 
Airframe, engines rebuilt, sheet metal, 


electrical welding, custom interiors, 








radio installation and repair. 


Rest Ghent " SIKORSKY HSA 
with owner contract your maintenance at huge savings 
Pesce remem HELICOPTER y 


send for our estimate on your next job. 
CAA approved station N 14011 
Prime contractors on 
— oe airforce overhaul 
$15,000 
A ‘ing . Hunter 6-7690 


a LONG BEACH AEROMOTIVE 


Linden Airport, Linden, N. J Long Beach Municipal Airport, Long Beach, California/phone GArfield 4-8588 


AVAILABLE MARTIN 202 


GRUMMAN GOOSE G2IA, Airframe 3700 hrs; en- 
gines both 435 hrs since major; hydromatic full 
feathering new blade propeliers:; Complete w 
radio & instruments IDEAL FOR 

MALLARD AMPHIBIAN MODEL G-73, span - AIR BORNE 

58”; weight empty 92002; useful load 3550= ? 
dn 127502; P&W engines (4) two in use, 600 x ELECTRONIC 

HP take-off) range 1300 miles, gas cap. 480 gals ~ 

engines 150 hrs since overhaul. 8 passenger ex- TEST BEDS 

cellent condition, airplane has had 100 hr. in- 


spection 
EVEREADY 
Box 638 Bridgeport, Connecticut 


— | ~ FOR LEASE 


Fast - quiet — the fastest and quietest of post-war twin-eng 
aircraft (270 m.p.h.) 
Spacious cabin will provide executive interior 
size (942’ wide x 7’ tall x 3349’ long). 
Modern — low-wing, flush riveted, tricycle gear, built-ir 
1953 BEECHCRAFT D-18S ee a 
Executive—one owner—only In excellent condition — operated in scheduled airline service 
700 hours—$55,000 (engines zero T.S.O.). 
REASONABLY PRICED — Wil! also consider outright sale. 
1948 BEECHCRAFT D-18S ie as ; ; ; om 
Hine & annie @ $37,000 This aircraft identical to others currently used by scheduled airlines. 
= ra Mac . Believe scheduled airline maintenance can be secured. All airworthi- 
WILLIAM C WOLD ASSOCIATES ness directives current. Send inquiries direct to owners — 
Dept. AW-5S! Fifth Avenue, N. Y. 17, N. Y PIONEER AERONAUTICAL SERVICES 


Telephone: MUrray Hill 7-2050—Cable: Billwold 615 Meadows Bidg. © Dallas, Texas © FOrest 8-6182 














in 





GRUMMAN MALLARD J-29 


Now being overhauled 
Will finish to specifications 


of 


superlati 





1 hydraulic 























Contact us for 
i car, limo, & 

f™ | oa aq? fe = hotel reservations 
= = PAN-MARYLAND 

i-]*s AIRWAYS, INC 
To WASHINGTON — BALTIMORE Pesce oce® ; © Friendship Airport,.Md 
#0 min. to Wash. — 20 min. to Balto, v CAA certified 

Complete facilities — no waiting repair station 


iit tt tt eee ee ee ee ee | eee . 
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When Aviation Buyers Go to Market... 


Be Sure Your Product or Service Is There : 


(od Aviation Week Anna 





Aviation’s Only Source 
for Complete Buying Information 


Offers Advertisers Exclusive Advantages 


@ SECTIONALIZED FORMAT FOR EFFICIENT USE BY BUYERS 


Aircraft, Missiles, Supporting Groups, Nuclear Power Systems, Airlines Airports and 
Avionics sections are set up to provide a quick and ready locator for all products, com- 


panies and their advertisements. 


@ BUYERS ARE DIRECTED TO ADVERTISEMENTS 


Manufacturers’ product listings are keyed to their advertisements through “see adver- 


tisement page” references. 


@ ADVERTISER'S PRODUCT-LISTING BOLD FACE 


Companies advertising in the Buyers’ Guide are listed in Bold Face in the appropriate 


section. 


@ READER SERVICE CARDS ARE KEYED TO ADVERTISEMENTS 


It’s an easy matter for buyers to request additional information about your product or 
service. Many thousands of reader inquiries have resulted from the 1956 Buyers’ Guide, 
coming almost exclusively from engineering-management men, research scientists and top 


military men... the men who do Aviation’s buying today. 


@ YEAR-ROUND SELLING POWER ASSURED 


Week after week, since the 1956 Buyers’ Guide was published last December, reader in- 
quiries have been streaming in and are still coming ten months later, even as the 1957 
Buyers’ Guide prepares to go to press, 


@ AVIATION’S LARGEST ENGINEERING-MANAGEMENT AUDIENCE 


The Annual Buyers’ Guide is a special service issue which last year provided the industry 
with 592 pages of the latest detailec procurement information. Included were 37,500 cross- 
referenced company and product listings and 221 pages of advertisements describing 
manufacturers’ products and services to aviation buyers across the United States and in 88 
different countries. Aviation’s largest audience of engineering-management men, research 
scientists and top military men — the men who do Aviation’s buying today — will receive 
copies of the Buyers’ Guide through AVIATION WEEK’s circulation* (industry’s largest ) 


and through additional circulation gained through extra-copy orders from industry, the 





military and foreign countries. 


@ SPECIAL DISCOUNTS ON MULTIPAGE AND CATALOG-TYPE SPACE 


Your AVIATION WEEK representative will gladly help you plan your advertising to 
make most economical and resultful use of the Buyers’ Guipe. Contact Him or Write 


AVIATION WEEK BUYERS’ GUIDE, 330 W. 42nd St., New York 36, N. Y. 


*Average net paid ABC circulation December-June 1956 57,900 
Published December 1956 Paid circulation of current issue 62,905 
Recent readership research by Advertising Research Foundation shows 
1.4 readers for every subscriber copy of AVIATION WEEK's readership 
determined by personal interview using strict recognition test. Current 
print order copies 66,779. 


Buyers’ Guide o« AVyies 





Here is a dramatic example of how the U.S. Air Force 
‘gets the most for its dollar’. 

April 18, 1942, Lt. Col. James H. Doolittle and 80 
American Air Force pilots electrified the world by fly- 
ing sixteen “‘Billy-Mitchell’’ B-25 planes off the deck 
of the U.S. Carrier Hornet to drop the first bombs on 
the Japanese homeland, 688 miles away. 

Now, 14 years later, the “‘Billy-Mitchell’’ B-25 air- 
craft used in World War II ordinarily would be obso- 
lete and out of service. Instead, they are still a vital 
part of today’s U.S. Air Force. Hayes has IRAN re- 
conditioned over one thousand of these B-25s, of 
which over 600 have been modified. Now known as 
TB-25N, they are efficient, moderngffainers giving 
useful, safe and profitable service at@ mer@ fraction of 
what would be the cost of new plames. They are proof 
of the practical economy of IRAN overhaul an@modi- 
fication program of the U.S. Ad Force. 


AIRCRAFT ENGINEERS WANTED 


With over 6,000 employees, Hayes:i# a com- 
petitive industrial facility for modification and 
maintenance of aircraft, including guided mis- 
sile work and engineering design of all types. 
Opportunities are open for-experienced air- 
craft design engineers, and graduate students 
in engineering. Write Personnel. Department. 


AIRCRAFT CORPORATION 


BIRMINGHAM, ALABAMA ENGINEERS + DESIGNERS « MANUFACTURERS 





ADVERTISERS 


Ag A 
AIRCRAFT MARINE PRODUCTS, Inc 
ne DI 


AIRCRAFT ‘RADIO CORPORATION 
Ax B I> 4 ir 
ALUMINUM co of AMERICA 


In 

AMERICAN WELDING é MFG co 
Agency tayless-Kerr Co 

AMERICAN “Sct w yt 


ATLAS PRECISION PROOU CTs CO., Div 
on ae He eyo 53 
4 ke Associate 
AVIATION ‘ween z oeaecees. 166, 167 
—" MFG. CO.. DIV. U. § INDUSTRIES, 


Ager Charle A t n In 
BOBB COMPANY 

Ager I I “| 
— —— co 

Ag He rd Hi Monk & Assoc 
BEECH "AIRCRAFT — 


\ 
BELL AIRCRAFT CORP. TEXAS. Div 
i 


i 

BENDIX. PRODUCTS DIV. BENDIX AVIATION 

ird Cover 
‘ l 
BOEING AIRPLANE COMPANY 150 
nm, ine 
BOURNS LABORATORIES 5 
Agency— Allen, Dorsey & Hatfield 
BRivGtPORT THEKMOSTAT DivV., 
eee T ORAS - me od CONTROLS CO 


Cha La *« K 
CANADAIR, tro. 


An I 
CHANCE vouGHT "AIRCRAFT, INC 
Xs ff & Ryan, Inc 
CLARY CORPORATION 


CLEVELAND PNEUMATIC ‘TOOL, COMPANY 


COLLINS RADIO COMPANY. 
Ww 
coor TELEVISION, INC 


A» tes 
cCONVAIR— ~D1V “oF GENERAL DYNAMICS 
K ‘ In 
DALLAS AIRMOTIVE, INC 
J kK ‘ 
DARCO, VAL—AERO 
\ 


! I \ \ 1 
a AIRCRAFT OF CANADA LTD., 
H . 


Luger ! I n Ad I 
DOW CHEMICAL ng nyt 

Agency — MacMa J 
= CORNING “CORPORATION. 

sew Ad 

EASTERN ‘inDUSTRIES. INC 

Xs RK Ady. Agency, Inc 
EASTMAN KODAK vo 
V 


\a 
ELASTIC stop NUT CORP. oF AMERICA 
M 


ELECTRIC AUTO LITE co. THE vies Ane 
CABLE Div . 85, 86, 87, 88 
A netic Ruthraull & Ryan, Inc 

— vn pa OIL oa 

( ann-Ericks« 

FAIRCHILD ENGINE Ld Aine CANE st 

Agency aynor inc 
AVIATION PRODUCTS Div 
as Chirurg 
Foley REFUELING “y 


Foote BROS ean ri "MAC MINE CORP. 


) «a 
FORD. INSTRUMENT ‘cO., piv OF THE 
ERRY RAND CORP 
em G. M. Basford Compan 
GARRETT CORP., AIRESEAK( rm’ AVIATION 
SERVICE Div 
rh 


\ W poon 
GENERAL TELECT RN LUMPANY 


Ag 1 ( pal 
GENEKAL “ELECTRIC CO. (AIRCRAFT GAS 
BINE DIV.) 
GENERAL P RECISION so INC 
Agency Goer, Du Bois o., In 
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Graduate of Texas Tech with 18 years’ 
experience in power plant and fuel 
transfer design. 


BILL WHITESIDES’ ENGINEERING 
STAFF NEEDS: 


1 to 3 YEARS’ EXPERIENCE 


BILL WHITESIDES 
Engineering Manager 
Flight Refueling, Inc. 


Baltimore, Maryland 


Just the spot for you 
® If you’re ready to make a 
change 
© If you’re lost in a large organ- 
ization 
© If you’re interested in new 
career opportunities 


Bill needs young men with 
ideas NOW to join his hard- 
hitting team of aerial fueling 
specialists. 


Ideal working conditions and close 
proximity to modern communities 
bordering on Chesapeake Bay and the 
Severn and Magothy Rivers. Excellent 
universities nearby for advanced study. 


Send resume to 


BILL WHITESIDES 
Flig ight 
Refuelin g, 


ne, 
FRIENDSHIP AIRPORT 
Baltimore 3, Maryland 
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LETTERS 





VFR Minimums 


I have always been 
into letter writing on a controversial 
ject such as the one now going on in 
connection with our air trafic control. It 
occur to me, however, that in most 
instances, the private pilot is being made 
the target for troubles with which he has 
no connection at all. I am not a private 
pilot. I do fly a corporate plane. Most 
corporate pilots today are ex-airline pilots 
and are professionals. Jack Gandy, pilot 
of the ill-fated TWA Constellation, was 
a friend of mine. I have flown with him in 
the past. He was a competent pilot, alert 
and able. 

The ALPA has recommended raising the 
VFR minimums immediately following th« 
Arizona accident. It would be just as 
logical to raising the VFR 

ims bec the Air France a 

happened some time ago, and 
up traffic for quite a while before 
plane crashed, or to point a finger at th 
private pilot because of the accidents 
h occurred at Elizabeth, New Jerse 

ind closed down the Newark Airport 

It would be 


ontro] more 


enter 


sub 


reluctant to 


does 


suggest mini 
ise of 


which 


just as logical to stop or 
closely private boating becaus« 
of the SS Stockholm-Andrea Doria accident 
to curtail automobile drivers be< 
hound Bus was involved in an a 
nother bus 
result of imposing IFR rules to al 
ift today urtail private o1 
ness flying and create more problems 
l. Bec experience or 


reasons 


1use 1 
lent 


woul ] 


ise of qualifi 
Because even those properly qualified 

wing the additional time required for 

tht plans, clearances, etc., would aban- 
hort flights in favor of automobile or 


CAA admittedly doe 
men or equipment to 
idditional load that 


3. Because the 
not have trained 
handle the tremendous 
would be created 

4. Because there would be 
fusion, more congestion, more missed ap 
proaches by pilots arriving at 
airports—ad infinitum 

5. Because there would be outlaw flying 
farms, out-of-the-way airports, etc.- 
i situation similar to the Eighteenth 
Amendment—a treated to be broke 
with not enough policing, regardless of ap 
propriations to enforce compliance 

What then, is the answer to this pressing 
problem? 

1. Better visibility in the airliner cockpit 
Rate of closure had nothing to do with 
the Arizona accident—both planes were 
propeller driven craft going the same way 
Given the visibility of a Bonanza, that 
accident would not occurred! 

2. The answer could be a “bubble” en 
closure with a third crew member as obser 
ver—in that manner at least one man would 
have his head “out of the cockpit.” 
Presently, the airliner crew, by the very 
multiplicity of instruments, controls, and re- 
quired radio contacts, must have their 
heads “in the cockpit” much of the time. 
lo pursue the thinking of some writers 


more con 


unfamulia 


trom 


law 


have 
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Aviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine’s editorial columns. 
Address letters to the Editor, Aviation 
Week. 330 W. 42 St.. New York 36, 
N. Y. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters, but names of writers will be 
withheld on request. 


crew would 
mly need a couple of port holes directly 
in front of their take off, 
ipproach, and touch down. In this 
trolled ‘flight era in this world” of 
crrorless control, it would be impossible 
llision—we might ultimatel 
do away with the pilot (and the ALPA)— 
just tra } pu operators to push 
the right b even the button pushers 
oul I repl d with 

Seriously, we shou 
ent ntrol as rapid is new 


i 
trained 


regarding controlled flight, the 


- 1 
Seats for hina 
cCol- 


lream 


to have a 


} 


1utomatons! 
mplemen 

men 
new up-to-dat 


eadied for use—our privat 


equipment is 
I if pris pilots, busine 
pilots and airline pilots should be educated 
to the use of these added faciliti 
their duty to ilert and wat 
other traffic” | VC 


ind d 
KCCD 
shou 


Irs, § 


Pr vat 
iround busy 
The differen 
vhen it 

Air] mM pl 
vithout ha 
m smaller 
passed over 
today by o 
of tomorrow 
the part r 
if need be m™ pment and 
needed, hig! 


I 
nee perso 


K 
rood ne sake let 
not | 1 small ranized minority dictatc 
rules which might forever hobb 

irtail the majority of the flying 


this countr 


n ire aval 
minimum 
bein 


W. H. Becket 
Houston 2, Texa 


Flight Engineer’s Job 


Congratulations to the United Flight Off 


102 


imbition—to 


Letters who i 
ibout to 
ecome a copilot 

However, in his 
impression on many 
like to square away 
purposes the flight 
respect (on most equal to the 
copilot. Most flight engineers are not in 
the least interested in changing their o 
cupations and becoming pilots. Yet they 
too enjoy flying, and many of them, myself 
included, fly light planes for kicks. Flight 
engineering and piloting are two differ 
ent occupations. They compliment each 
other, not supplement 

A flight engineer’s station was provided 
for by law for this reason: the complicated 
systems of a large aircraft imposed too great 


AW July 30, Pp 


realize 1 life-long 


left an 
would 


exuberance he 
1 reader that I 
For prestige and pay 
engineer is in every 


} 
uriimnes 


a load on the pilots’ capacity to perform 
their duties with an appropriate degree of 
safety 

Let’s consider what is meant by an “ap- 
propriate degree of safety.” Does it mean 
merely relieving the pilots of the ne 


cockpit 


essary 
involved in the routine 
manipulation of switches, throttles, mix- 
tures, etc.? Hardly. If all flights were d 
malfunctions and cmergen 

sufice. It might suffice if all 
ind emergencies were of a stereo 
found in most 
Step Z. 
and the 


hores as 


void of 
might mal- 
functions 
typed nature 
operating manuals where Step | 
performed by rote 

situation ted or nullified 
Unfortunately, the stereotyped 
tion rarely occurs. To obtain “ 
priate degree of safety” the flight 
an expert maintenance man who 


] 
trouble shoot 


such as is 
etc., can DE 


Corre 


must be 
in iterpret 
systems and prescribe preventive mainte 


be ror 


malfunction 


nance the emergencies ari He must 
possess the knowledge to make main 
jecisions that will 1 flight to 
vithout inconvenience to th passeng 
and without jeopardizing their safety 
Most of us are ex-maintenance men. All 
| Safety and airworthine 


us should be 
, 
ind kn 


‘ 


nan 


illow yntinue 


judgment 
from a 


require 
7i¢ ined 


best be g 


many times do 


thinking can 


p il 
} i 


go into all the prob 
} lb. of 


no 
| f th 
msi to the fiving public 
There are a few individuals who sit in the 
| ngineer eat | vil 
ng and a lax C.A.R that p 
thanks ] 


rt of a fe 


nonsense to som 


reasoning that th 
@ A quick, « 
ing C._A.R 
some aircraft 
@ A handy way 
pilots 
e\ potent ily good pot to stick 
pilots who can no longer pass a Class | 
physical 

These people are in the minority I 
the sake of air 
loes not swing the 


onom vay to beat an 


that an FE must be carried on 


to indoctrinate 


safetv I hope the balan 
other wa The flight 
nginecr’s seat is no place for a light plan 
vith a few weeks training as an FI 
W. T. Norruacker, Flight Engineer 
Blue Point, N. Y. 


WADC System 


I want to compliment you on your recent 
irticles on the WADC instrument 
AW, Aug. 6, p. 275 The articles wer 
excellent. I recently visited Wright Field 
ind was given the complete treatment by 
the Flight Controls Lab on the system. | 
found that your articles very accurately de 
scribe the philosophy and thinking behind 
the instrument svstem. 

R. P. Snopcrass, Director, Flight Research 
Sperry Gyroscope Co., Great Neck, N. Y. 
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BENDIX Products Division has long specialized 
in FUEL METERING, ENGINE CONTROL SYSTEMS and 


LANDING GEAR. 


SERVING ALMOST ALL American airframe and en- 
gine manufacturers, Bendix can bring much of 
the COMBINED KNOW-HOW OF THE INDUSTRY to the 


benefit of any one project. 


This advanced type fuel metering unit was developed by Bendix 
I | 
to include special features for the 10,000-pound thrust class 
Pratt & Whitney J-57 turbojet—the engine which puts the 
) I 
power behind the super performance of the F1D Skyray. 


A. early as 19145. Bendix brought out a jet engine control which auto- 
matically metered fuel during engine acceleration and deceleration 
so as to avoid over-temperature, compressor stell and “flame out”. 
Since then, these features have become a “must” on all jet engine con- 
trols. allowing the pilot to slam the throttle wide open without danger 
of ruining the engine. or slam it shut without risk of “flame out”. 

Bendix fuel metering is used today on nearly all American air- 
liners. and on a great majority of military aircraft. This includes injec- 
tion type carburetors and direct fuel injection, as well as fuel metering 
and complete engine control systems for jets. 

These and other achievements are solid evidence that the aircraft 
industry can continue, as in the past. to look to Bendix for creative 


engineering and quality manutacturing. 


Float and injection type carburetors Direct injection fuel <vstems 
Fuel metering and engine control systems for jet- and turboprop engines 


. Brakes, wheels and shock absorbing struts for all types of airplanes, 


BENDIX "02'S SOUTH BEND mon “QRemole | 


AVIATION CORPORATION 


Export Sales: Bendix International Division, 205 E. 42nd St.. New York 17, N. Y. 





The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS G23 ALUMINUM 


Hughes Falcon... 
missile with a “brain” 
finds and hits enemy bombers 


An air-to-air supersonic guided 
missile that “thinks 
Hughes 6 it F 
Air 
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Strong, light aluminum mill 
produe¢ ts from Reynolds are used 
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iddition to America 
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Reynolds Aluminum advances 
with it step in Reynolds 
production is geared to the re 


aviation advances 


Every 


quirements of all constantly pro 
gressing industries 

Revnolds goes beyond meeting 
rigid material specifications 
Reynolds technical services make 
1 continuing contribution to cus 
and engineering 
make Reynolds a part ol 
important industries rather 
than just a supplier 

For details 
serve 


tomers’ design 
staffs 
many 
how Reynolds 
and 
plete index of the many 


on 


can you for com 


helpful 
Reynolds technical handbooks 
and films—write Reynolds Metals 
P.O. Box TJ, 


Company. T1800 








